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A. Does the a waiver of the to submit information n@IT::~~ini 
thickness and chemical of the coal to be acid and strata, 

and chemical of the stratum below the lowest coal to be mined in accordance with 
310 lAC 

] YES [X J NO 

If "YES", a written that the Director with the source or 
sources of that are the same or similar to that of the and ::~~n••::~r.•"'"' 
exist at the Division of Reclamation and a demonstration that the referenced QeiJIOQI 
are sufficient to characterize the and area. 

B. Overburden Characterization: 

1. 

UNCONSOLIDATED STRATA 

The interval of bedrock to be affected 

uncontaminated 
•rn,,. .. ,..,,,..,, characteristics of each 
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the stratum •m'm"'n,;nPtu 

area. This material is 
and weathered and 

n.,,,..,,.,.,ll\1 thlr'l<<>r1<:: away from the and 
data indicate that the unconsolidated 

::>rll::>r,PnT to the area. 
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TABLE 5-1: SUMMARY OF DRilliNG DATA 

THICKNESS DESCRIPTION EPOCH OR FORMATION 

5A5 42.00 unconsolidated (soil, clay, alluvium) Quaternary Epoch 
0-100.90 discontinuous shale, sandy shale, sandstone, limestone Shelburn Formation 
0-3.60 Indiana Coal-7 ''"' "'· Upper Millersburg) 

0-31.93 discontinuous shale, sandy shale, limestone, underclay 

0-8.90 Indiana Coal-6 (hymera, Lower Millersburg) 

0 20.80 discontinuous shale, limestone, sandstone, underclay I Dugger Formation 

0-2.20 Herrin Coal 

37.85 124.60 discontinuous underclay, shale, sandy shale, siltstone, sandstone, 
shaly limestone. limestone 

I 
U0-8.80 Indiana Coal-5lS"''"'l:i"''""' I 

P"'t""''""rg Formation ?? under~,;'"'Y shale, sandstone 

COAl SEAMS PROPOSED FOR EXTRACTION 

The coal seams for Herrin and of which the latter will be the 
lowest coal seam to be mined. The will extract all coal seams encountered above the lowest coal seam 
to be mined that exhibit suitable thickness and to be unsuitable for 
extraction will be handled as toxic or "'"'trn-rr,rmmn 

COAl-7 

1\tllllr<'~ro,rutrrn Coal in Indiana. The seam correlates with Danville 

COAl-6 
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The seam is described the Indiana 
n<>rfinrl<:: of and with films of in vertical 

seam ranges between about 0.23 3.60 feet 
area. Rocks above Coal-7 consist 

to and/or rocks of the 
beneath it are 

rrt::>Tl.AtJ:><>n 1 '8 3 and 

correlates with Paradise Coal 
banded coal with shale 

avE~racJes about 5.43 feet in 
and 102.90 feet above 

lll"n<C<!Tl"'ln.:> and 



COAL-S 

OVERBURDEN GEOCHEMISTRY 

The bedrock interval r.rr~n"''""rl 
area. Four of cores ,.,,.r,otr"''"' 

lowest coal seam to be 

in Illinois as No. 5 
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these cores indicate that about of for disturbance exhibits net 
to or less than -5.0 tons of calcium carbonate per kiloton. These strata will be handled as or 

"',...'1'1-Trwrr"'~" materials when The balance of !he overburden of which includes 
limestone and calcareous shale exhibits considerable 

"'"''"'' "''"' innn~~n;,,,,ni to and mobilization of toxic or acidic 
rtt:>l'\f'~lt:>r'lrlir:i:>JI\1 characterized because it is 1"1'\ITIY'Io"'C~>rl 

WATER BEARING UNITS 

SUMMARY OF BONDING PARAMETERS RELATED TO GEOLOGY 

PARAMETER VALUE 

percent of permi area overlying .:<:. , " ground water resources 0 

amount of consolidated overburden 84.07% 

average depth to lowest coal 135.08 ft. 

amount of toxic or "'"'w- •v• "'"'::l overburden 
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2. Submit sufficient cross-sections each stratum to characterize the area as 

3. 

4. 

Attachment V.B.2. A minimum of two cross-sections shall be submitted. Cross-sections shall 
be and oriented in a manner that of the total 
""''""'"""''"' and characteristics of the entire 

See Cross-Sections A-A', 8-8', C-C', and D-0'; and 4. 

a. The nr"'•-Min 

b. 
c. Groundwater table elevations as indicated from wells and other available 

and 

Attach of all drill 
Attachment V.8.3 

See Attachment V.8.3. 

Attach the results of chemical of each stratum of and interburden 
identified in Part V.B.1. as Attachment V.8.4. 

a. 

b. 

c. 

1291 1291 1291 

The name of the person who collected the sample, 
(2). The date of sample collection, 
(3). The name of the person who ""'~'"''''"'1 the sample, 

The date the was "'"'"""""" 
(5). The method used to collect the and 
(6). The method used to analyze the sample. 

"'""'1\1"''"' of non-coal strata and coal that will not be mined shall 

Paste pH, 
Total dissolved solids in water extract filtered from the saturated paste, 
Total Sulfur 

(4). Acid-Base account ElXIPressE~d as tons of CaC03 equivalent 11000 tons of material: 
(A}. sulfur combined sulfides of pyrite and marcasite) 

NeiLJtr;;!liziatiCin Potential 
Calcium Carbonate Deficiencv or 

(5}. Fizz Rate 
calculated from (A) and 

the 

(S}. If the paste pH is less than or equal to 5.5, the water extract from the saturated paste shall be 
analyzed for the following parameters: 

Each 

Iron 

than or equal to 8.5, the water extract from the saturated paste shall be 
tnlln\A/inn parameters: 

of coal seams to be mined shall the 

Parameters indicated by a "*" cannot be held CONFIDENTIAL and must be included in the application 
text. 
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5. 

6. 

Show the TOIIo,PJmla information on the Environmental Resources 

See 4 
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a. The location and elevation at the surface of each test or core sample used to compile the 
above data, 

b. The locations of all coal croplines and coal boundaries within the permit area, 
c. The strike and of the coal seam(s) to be mined within the permit area, and 
d. The location of each cross-section submitted under part V.B.2. 

Provide a Coal Structure of the base of the lowest coal seam to be mined at any location 
within the area. 

See 4 
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Attachment list 

Attachment V.B.1 
Attachment V.B.2. 
Attachment V.B.3 
Attachment V.B.4 

Generalized Column 
ueotoatc Cross Sections A-A', B-8', C-C', 0-D' 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

A·7 ELEV 
DESCRIPTION TOP THICK 

unconsolidated 0.00 35.00 35.00 

shale 35.00 39.60 4.60 

39.60 42.30 2.70 

42.30 46.70 440 

Coaf-6 46.70 52.70 6.00 

shale 52.70 54.00 1.30 

limestone 54.00 57.00 3.00 

shale 57.00 60.00 3.00 

limestone 60.00 64.00 4.00 

shale 64.00 68.00 4.00 

sandstone 68.00 82.00 

shale 82.00 134.00 

limestone 

shale 13460 143.50 

black shale 143.50 146 70 3.20 

Coal-5 146.70 7.60 

shale 154.30 4.70 

T.D. 

A-l:l 387.20 

DESCRIPTION BOT THICK 

33.50. 33.50 

37.60 4.10 

Coal-7 40.60 3.00 

shale 40.60 44.90 4.30 

Coal-6 44.90 50.00 5.10 

shale 50.00 54.50 4.50 

limestone 54.50 56.50 2.00 

shale 56.50 59.00 2.50 

limestone 5900 

shale 

43.00 

0.50 

sandstone 3.40 

limestone 1.10 

shale 8.00 

black shale 5.50 

limestone 2.40 

Coal-5 7.80 

sandstone 16.30 

177.00 

Page 1 of 30 



EPA-RS-20 17-0081491 NT_ 0000040 

DRILl LOGS 

A-9 ELEV 

DESCRIPTION TOP THICK 

unconsolidated 0.00 36.00 

shale 36.00 50.90 

Coal-7 50.90 54.00 3.10 

shale 54.00 57.80 3.80 

Coal-6 57.80 64.50 6.70 

shale 64.50 70.00 5.50 

limestone 70.00 71.00 1.00 

shale 

Herrin Coal Ui5 

sandstone 20.10 

shale 106.9 33.50 

limestone 140.4 1.00 

shale 141.45 150.95 9.50 

black shale 15095 159.25 8.30 

Coal-5 159.25 166.75 7.50 

sandstone 166.75 178.95 12.20 

T.D. 118.95 

A-11 ELEV 387.00 

DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 36.60 36.60 

shale 36.60 74.50 37.90 

Coal-7 77.60 3.10 

79.00 1AD 
shale 82.50 3.50 

Coal-6 

shale 

underclay 

limestone 93.00 

100.30 7 30 

100.90 0.60 

102.90 2.00 

106.85 395 

137.00 30.15 

138.55 1.55 

148.05 9.50 

152.45 

Coal-5 159.55 

shale 

T.D. 179.55 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILl lOGS 

A-12 ELEV 386.70 

DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 34.50 34.50 

Shale 34.50 35.00 0.50 

sandstone 35.00 16.00 

Shale 51.00 24.00 

Coal-7 75.00 

Shale 

Shale 

92.50 

94.05 

97.05 

97.55 

98.05 

100.25 

Herrin Coal 102.45 
sandstone 111.05 

limestone 112.60 

shale 132.10 

limestone 

black shale 

limestone 

Coal-5 
ne 10.90 
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DRILL LOGS 

A-13 ELEV 

DESCRIPTION TOP 

unconsolidated 0.00 

shale 37.00 

Coal-7 

shale 

Coal-6 

limestone -------

limestone 

shale 

limestone 

sandstone 

shale 

limestone 

shale 

black shale 

Coal-5 

shale 

A-14 ELEV 

DESCRIPTION TOP 

unconsolidated 0.00 

shale 34.50 

Coal-7 46.20 

shale 48.60 

Coal-6 53.30 

shale 59.90 

limestone 63.50 

shale 64.00 

limestone 6900 

shale 71.50 

Herrin Coal 74.00 

sandstone 74.20 

shale 

black shale 

Coal-5 

sandstone 

386.30 

BOT 

37.00 

77.20 

385.40 

BOT 

71.50 

74.00 

74.20 

97.00 

150.50 

153.00 

THICK 

37.00 

1.40 

18.30 

1.00 

29.50 

1.00 

1300 

4.30 

8.00 
15.20 

THICK 

34.50 

11.70 

2.40 

4.70 

6.60 

3.60 

0.50 

5.00 

250 

2.50 

0.20 

2280 

53.50 

2.50 
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DRILL LOGS 

A-15 
DESCRIPTION 

unconsolidated 

sandstone 

shale 

Coal-7 
shale 

Coal-6 

shale 

limestone 

shale 

sandstone 

shale 

limestone 

shale 

limestone 

shale 

limestone 

sandstone 

limestone 

shale 

limestone 

black shale 

Co<.d-5 

shale 

ELEV 
TOP 

0.00 
8.00 

76.00 

0 

100.40 
10Et00 

10.00 
112.10 
123.00 
139.00 

134.50 
142.00 

T.D. 

110.00 
112.10 
123.00 
139.00 
174.80 

49.00 
52.00 
55.50 
57.00 
62.00 
63.00 
70.00 

71.00 

142.00 
148.00 

148.00 

3.10 

vo 
7.60 
2.00 
2.10 

10.90 
16.00 
35.80 

4.50 
7.50 
6.00 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

A-17 426.80 

BOT THICK 

9.00 9.00 

9.00 59.00 50.00 

59.00 83.70 24.70 

83.70 86.50 2.80 

shale 86.50 89.10 250 

Coal-6 89.10 93.20 4.10 

shale 93.20 95.70 2.50 

limestone 95.70 98.30 2.60 

shale 98.30 98.70 0.40 

98.70 99.00 0.30 

99.00 102.00 3.00 

sandstone 

shale 

limestone 

shale 

black shale 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

A-18 ELEV 415.00 

DESCRIPTION TOP THICK 

nsolidated 0.00 9.00 

27.00 

2410 

Coal-7 3.00 

shale 0.90 

limestone 0.30 

shale 2.00 

Coal-6 5.00 

shale 71.30 72.30 .00 

limestone 72.30 1.90 

shale 74.20 76.80 2.60 

76.80 80.20 3.40 

80.20 85.50 5.30 

20 

30 

130 

sandstone 92.30 0.70 

limestone 93.00 130 

sandstone 94.30 18.70 

shale 113.00 34.10 

black shale 147.10 1.80 

Coal-5 4.70 

undercla 0.40 

sandstone 5.00 

159.00 

A-20 

DESCRIPTION THICK 

unconsolidated 34.80 

Coal-7 0.40 

shale 

2.20 

1.70 

030 

4.00 

10.00 

e 1.00 

sandstone 

shale 62.00 103.00 

limestone 103.00 10360 

Coal-5 103.60 107.70 4.10 

sandstone 107.70 128.00 20.30 

T.D. 128.00 
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DRILL LOGS 

A-21 ELEV 386.30 

DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 30.50 30.50 

shale 30.50 

Coal-7 37.40 

shale 

limestone 

shale 

limestone 

shale 

Coal-6 47.90 

shale 49 00 

limestone 49.00 52.00 3.00 

shale 52.00 52.70 0.70 

limestone 52.70 53.40 0.70 

shale 53.40 57.00 3.60 

limestone 57.00 61.50 4.50 

shale 61.50 66.50 5.00 

limestone 2.60 

shale 6210 

black shale 5.40 

Coal-5 6.40 

shale 4.00 

A-23 386.70 

DESCRIPTION BOT THICK 

unconsolidated 37.00 

shale 24.10 

Coal-7 61.10 3.10 

shale 64.20 

limestone 64.60 65.30 

shale 65.90 0.60 

limestone 66.70 0.80 

shale 68.30 1.60 

Coal-6 76.10 7.80 

limestone 76.20 0.10 

shale 

limestone 0.40 

shale 110 

limestone 0.20 

shale 6.50 

limestone 84.80 87.90 3.10 

shale 87.90 133.50 45.60 

black shale 133.50 1 
Coal-S 138.90 145.50 

shale 145.50 150.00 

T.D. 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

A-25 ELEV 427.60 

DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 6.00 6.00 

sandstone 6.00 9 00 3.00 

shale 

sandstone 

shale 

ne 

shale 

Coal-7 

shale 95.80 2.80 

Coal-6 95.80 101.40 5.60 

shale 101.40 101.60 0.20 

101.60 102.50 0.90 

102.50 105.70 

limestone 

shale 

limestone 

shale 

limestone 2.00 

sandstone 1.10 

limestone 190 

sandstone 21.60 
0.30 
2.80 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

A-30 ELEV 435.40 

DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 8.00 8.00 

8.00 16.00 8.00 

16.00 28.00 12.00 

Coal·7 
shale parting 

Coal-7 

shale 

Coal-6 114.40 121.00 

shale 121.00 122.50 1.50 

limestone 12250 125 20 2.70 

shale 125.20 127.90 2.70 

limestone 131.80 3.90 

shale 136.60 4.80 

limestone 1.40 

sandstone 31.00 

shale '19.20 

2.30 

192.50 

198.30 

116C EL 395.42 

DESCRIPTION BOT THICK 

0.00 42.00 

42.00 44.00 

44.00 44.33 

44.33 47.00 

47.00 

shale 60 

limestone 

sandy shale 

shale 80.00 

black shale 120.00 121.00 

Coal-5 121.00 127.00 6.00 

T.O. 127.00 
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DRILL LOGS 

344PC ELEV 385.00 

DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 17.00 

17.00 

Coal-7 36.10 

shale 

Coal-6 

shale 0.70 

underclay 2.48 

limestone 50.57 1.55 

shale 53.47 290 

limestone 53.47 5Hl0 4.43 

shale 57.90 61.60 3.70 

limestone 61.60 62.60 1.00 

shale 62.60 68 75 6.15 

sandstone 7.30 

shale 52.10 

black shale 2.89 

Coal-5 6.10 

underclay 1.23 
sandstone 140.37 2.00 

T.D. 140.37 

347PC ELEV 392.00 

DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 15.00 15.00 

shale 15.00 57.45 42.45 

Coal·7 60.12 2.67 
65.68 5.56 

73.53 7.85 
75.08 1.55 

78.08 3.00 

80.88 2.80 

shale 80.88 91.09 10.21 

sandstone 91.09 93.59 

shale 93.59 131.55 37.96 

black shale 131.55 133.25 1.70 

Coal-5 133.25 138.09 4.84 

sandstone 138.09 141 '19 3.10 

T.D. 141.19 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

1204PC ElEV 389.30 

DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 20.57 20.57 

shale 20.57 24.29 3.72 

Coal-6 24.29 26.85 

~ underclay 26.85 27.95 

limestone = 27.95 28.80 

shale 28.80 33.45 4.65 

limestone 33fo-t 39.30 5.85 

shale 39. 104.36 65.06 

blacl< shale 104.36 106.81 2.45 

Coal-S 106.81 • 111.98 5.17 

underclay 111.98 112.73 0.75 

T.O. 1:12.73 

1360P ELEV 427.40 

DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 

shale 
Coal-7 
shale 
Coal-6 95.79 103.29 7.50 

underclay 103.29 103.95 0.66 

T.O. 103.95 

1733PC ElEV 463.60 

DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 5.45 5.45 

sandstone 5.45 15.75 10.30 

shale 15.75 84.02 68.27 

Coal-7 84. 87~ 
shale 87. 88.03 0.94 

limestone 88.03 89.74 1.71 

shale 89.74 90.80 1.06 

Coal-6 90.80 93.99 3.19 

underclay 93.99 98.oo I 4.01 

limestone 98.00 108.10 10.10 

shale 108.10 110.91 2.81 

110.91 112.11 1.20 

shale 112.11 162.89 50.78 

shaly limestone 162.89 169.25 

black shale 169.25 170.15 

limestone 170.15 170.20 0.05 

Coal-S 170.20 174.50 4.30 

underclay 174.50 177.00 2.50 

T.O. 177.00 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

1736PC ElEV 385.90 

DESCRIPTION TOP 

unconsolidated 

hale 

oal·7 

shale 

limestone 

shale 

limestone 

shale 30.01 

Coal-6 31.87 

35.90 

39.69 41.44 1.75 

41.44 42.65 1.21 

limestone 42.65 43.46 0.81 

shale 43.46 45.84 2.38 

limestone 45.84 47.08 1.24 

shale 47.08 51.10 4.02 

limestone 51.10 52.65 1.55 

shale 52.65 58.24 5.59 

sandstone 58.24 63.18 4.94 

shale 63.18 123.92 

black shale 123.92 

Coai·S 127.26 134.53 7.27 

shale 134.53 136.92 2.39 

T.O. 136.92 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

1741PC ElEV 

DESCRIPTION TOP THICK 

unconsolidated 0.00 11.63 11.63 

sandstone 18.35 6.72 

shale 74.70 56.35 

Coal-7 74.70 77.77 3.07 

shale 77.77 78.51 0.74 

limestone 78.51 80.05 L54 

shale 80.05 80.77 0.72 

Coal-6 80.77 83.07 2.30 

83.07 86.80 3.73 

limestone 86.80 88.08 us 
shale 88.08 89.94 1.86 

limestone 89.94 96.85 6.91 

shale 96.85 100.77 3.92 

limestone 100.77 104.24 3.47 

shale 104.24 110.81 6.57 

sandstone 

shale 

black shale 

shale 

black shale 

Coal-S 

shale 

176:ZPC HEV 465.70 

DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 8. 8.26 

shale 8 26 20.50 12.24 

sandstone 26.24 5.74 

shale 88.50 62.26 

88.50 91.47 2.97 

91.47 92.25 0.78 

92.25 94.00 1.75 

94.00 94.58 0.58 

94.58 97.05 2.47 

97.05 108.80 11 

limestone 108.80 113.90 5.10 

shale 113.90 124.69 10.79 

sandstone 124.69 135.60 1091 

shale 135.60 175.75 40.15 

black shale 175.75 177.12 1.37 

177.12 181.07 

181.07 182.62 

T.D. 182.62 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

1787PC 

DESCRIPTION 

unconsolidated 

shale 

Coal-7 

shale 

Coal-6 

underclay 

limestone 

shale 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILl lOGS 

1788P ELEV 386.40 
DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 19.65 

shale 19.65 42.16 

Coal-7 61.81 

shale 64.98 68.67 3.69 

Coal-6 68.67 75.89 7.22 

shale 75.89 76.78 

underclay 77.03 

tone 

black shale 

Coal-5 
shale 

1790PC 

DESCRIPTION 

unconsolidated 
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DRILL LOGS 

shale 

Coal-7 

shale 

limestone 

shale 

Coal-6 

limestone 

shale 

sandstone 

shale 

black shale 
Coal-S 

underclay 

459.50 

BOT 
0.00 9.20 

91.02 

91.62 

94.66 

102.15 108.65 

108.65 168.63 

168.63 169.34 

169.34 173.97 

173.97 174.56 

T.D. 174.56 

ElEV 457.90 

TOP BOT 
0.00 13.90 

13.90 84.20 

84.20 87.20 

87.20 87.70 

90.30 

7.49 

6.50 

59.98 

0.71 

4.63 

0.59 

THICK 

13.90 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

4825EC 386.60 

DESCRIPTION TOP BOT 

unconsolidated 0.00 

shale 

Coal-6 

underclay 

limestone 

shale 

Coal-S 

underclay 32.17 

T.O. 

4895EC ElEV 434.60 

DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 1400gm 
shale 14.80 88.00 7 

! Coal-7 90.50 

shale 90.50 91.30 0.80 

limestone 91.30 92.50 1.20 

shale 92.50 94.20 1.70 

Coal-6 94.20 97.70 3.50 

underclay 97.7o 1 100.10 2.40 

limestone 100.10 102ft 2.50 

shale 102.60 105. 3.10 

limestone 105.70 112.30 6.60 

shale 112.30 115.30 3.00 

sandstone 115.30 135.10 19.80 

shale 135.10 180.20 45.10 

black shale 180.20 181.75 1.55 

Coal-S 181.75 186.98 5.23 

underclay 186.98 187.88 0.90 

T.O. 187.88 

sandstone 54.60 

shale 54.60 99 90 

black shale 99.90 100.50 

Coal-S 100.50 104.51 4.01 

underclay 104.51 105 5 1.00 

T.O. 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

4900EB 388.00 

DESCRIPTION BOT THICK 

unconsolidated 38.70 38.70 

limestone 38.70 43.90 5.20 

shale 43.90 84.80 40.90 

sandstone 84.80 90.50 5.70 

shale 90.50 137.60 47.10 

black shale 37.60 138.70 uo 
Coal-5 138.70 143.70 5.00 

underclay 

ale 

4901EB 

DESCRIPTION THICK 

unconsolidated 26.90 

underclay 530 

limestone 3.70 

shale 4.50 

limestone 40.40 43.00 2.60 

shale 43.00 60.10 17JO 

sandstone 60.10 65.50 540 

shale 65.50 150.80 85.30 

black shale 150.80 151 

Coal-5 151.50 156.40 

shale 156.40 165.80 

T.D. 165.80 

EV 399.80 

36.10 

Coal-7 

shale 5.20 

Coal-6 5.30 -----
shale 4.90 

limestone 1.10 

shale 440 

limestone 4.50 

73.20 

Coal-5 1.10 

shale 56.00 

Page 19 of 30 



DRILL LOGS 

5403EC 

DESCRIPTION 

unconsolidated 

shale 

Coat-7 

shale 

limestone 

shale 

Coal-6 

shale 

limestone 

shale 

black shale 

Coal-S 

shale 

sandstone 

shale 

5404EC 

unconsolidated 

shale 

Coal-7 

shale 

Coal-6 

underclay 

limestone 

shale 

limestone 

sandstone 

shale 

limestone 

shale 

limestone 

black shale 

Coal-S 

HEV 454.20 

TOP BOT THICK 

0.00 11.00 11.00 

11.00 74.90 63.90 

76.95 2.05 

78.15 1.20 

78.15 80.10 1.95 

80.10 81.30 1.20 

81.30 84.10 2.80 

84.10 89.00 4.90 

89.00 89.85 0.85 

66.37 

1.38 

4.37 

2.33 

177.25 

T.O. 

89.10 

91.60 2.50 

96.50 4.90 

96.50 98.60 2.10 

98.60 100.30 1.70 

100.30 103.60 3.30 

103.60 107.60 4.00 

3.30 

13.00 

177.40 065 

178.05 3.84 

181.89 0.38 

182.27 2.76 

5.51 

3.73 

0.08 

2.73 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

ElEV 

TOP 
0.00 

7L60 58.70 

74.50 2.90 

74.80 0.30 

75.50 0.70 

76.20 0.70 

76.20 

77.50 

19.20 

83.90 

limestone 88.20 

shale 89.50 93.30 3.80 

limestone 93.30 96.70 3.40 

shale 96.70 103.70 7.00 

limestone 103.70 104.40 0.70 

104.40 105.80 1.40 

e 105.80 107.20 1.40 

107.20 146.70 39.50 

146.70 155.59 8.89 

155.59 157.83 2.24 

limestone 157.83 158.30 0.47 

black shale 158.30 158.77 0.47 

Coai·S 158.77 164.81 6.04 

sandstone 164.81 170.16 5.35 

T.D. 170.16 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL lOGS 

5409EC 

THICK 
unconsolidate 18.20 

shale 2.60 
Coal-7 24.10 3.30 

shale 24.80 0.70 

limestone 26.50 1.70 

27.10 0.60 

29.00 1.90 

36.20 7.20 

Page 22 of30 



EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

5412EC ElEV 440.80 

DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 17.80 17.8o 1 

shale 17.80 21.70 3.90 

sandstone 21.70 ~10.30 
shale 32.00 81 49.40 

Coal-7 81.40 84.30 ~ 
shale 84.30 85.20 

limestone 85.20 87.30 2.10 

shale 87.30 88.30 1.00 

Coal-6 88.30 93.30 

~ij underclay 93.30 96.00 

limestone 96.00 102.30 6.30 

shale 102.30 104.40 2.10 

limestone 104.40 108.20 3.80 

shale 108.20 114.50 6.30 

limestone 114.50 115.20 0.10 

shale 115.20 151.60 36.40 

limestone 151.60 152.30 0.70 

shale 152.30 154.15 1.85 

limestone 154.15 154.28 0.13 

shale 154.28 155.94~ 
~ne 155.94 156.30 0.36 

hale 156.30 1513.43 2.13 

Coal-S 158.43 164.28 5.85 

UFnJt:ll.l<lY 164.28 165.28 

~ sandstone 165.28m 
shale 167.30 32.00 

T.D. 199.30 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

5414EC HEV 415.00 

DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 8.10 8.10 

shale 8.10 23.90 15.80 

Coal·? 23.90 26.50 2.60 

shale 26.50 27.60 1.10 

limestone 27.60 29.00 1.40 

shale 29.00 30.20 1.20 

Coal-6 30.20 32.60 2.40 

32.60 1.55 

1\mestone 

shale 
limestone 

shale 10.90 

limestone 3.80 

shale 3.50 

sandstone 80.55 16.40 

shale 101.44 20.89 

limestone 101.54 0.10 

shale 102.37 0.83 

limestone 102.47 0.10 

shale 8.41 

126.44 127.39 0.95 

127.39 129.19 1.80 

T.D. 129.19 
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DRILL LOGS 

limestone 

black 

Coal-S 

HEV 465.00 
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DRILL LOGS 

fill 0.00 

unconsolidated 22.70 

shale 37.20 

limestone 47.90 

shale 49.80 

limestone 54.00 

shale 58.30 

underclay 

limestone 

shale 

limestone 

shale 

sandstone 

shale 

limestone 

shale 

black shale 

Coal-5 136.08 
shale 142.98 

sandstone 143.05 

T.D. 

10024 ELEV 

DESCRIPTION TOP 

unconsolidated 0.00 

shale 9.50 

sandstone 25.60 

shale 

limestone 

black shale 

Coal-5 

underclay 

sandstone 

22.70 

3720 

47.90 

49.80 

54.00 

58.30 

6520 

142.98 

143.05 

146.25 

146.25 

440.00 

BOT 

9.50 

25.60 

29.10 

22.70 

14.50 

10.70 

1.90 

4.20 

4.30 

6.90 

6.90 

0.07 

3.20 

THICK 

9.50 

16.10 

3.50 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

10035C ELEV 395.90 

DESCRIPTION TOP BOT THICK 

unconsolidated 

shale 

37.00 38.55 

38.55 43.55 

sandstone 43.55 52.05 

shale 52.05 99.75 

black shale 9V5 100.85 

Coal-5 4.08 

3.83 

10.29 

6.00 

40.79 

12914C ELEV 459.00 

DESCRIPTION TOP BOT THICK 

unconsolidated 0.00 14.20 14.20 

shale 14.20 20.50 6.30 

sandstone 20.50 27.10 6.60 

limestone 27.10 28.65 1.55 

~ne 
28.65 29.65 1 00 

29.65 40.45 10.80 

shale 40.45 73.85 33.40 

Coal-7 73.65 75.66 1.61 

shale 75.66 107.59 -~ Coal-6 107.59 114.64 

shale 114.84 116.45 1.61 

T.D. 116.45 

12923C ELEV 443.26 

DESCRIPTION TOP BOT THICK 

0.00 6.70 6.70 

r shale 6.70 23.00 16.30 

I sandstone 23.00 33.50 10.50 

shale 33.50 61.56 28.06 

Coal-7 61.56 63.31 1.75 

sandstone 63.31 64.65 134 

shale 64.65 67.95 3.30 

sandstone 67.95 68.70 0.75 

shale 6870 89.97 21.27 

Coal-6 89.97 97.57 ~~ 
underclay 97~ 99.50 

T.D. 99.50 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

13027C 

DESCRIPTION 

unconsolidated 

shale 

Coal-7 81.22 83.12 
8312 105.66 

6 105.66 112.61 
112.61 14.50 

T.D. 114.50 

13037C ELEV 441.00 

DESCRIPTION BOT THICK 
10.50 10.50 

1205 .55 

16.25 4 20 
45.80 

1.83 
26.45 

6.90 

1.52 

98.75 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRILL LOGS 

ELEV 437.00 

DESCRIPTION TOP BOT THICK 

soli 0.00 1.00 1.00 

clay 1.00 15.00 14.00 

sandy shale 200 

shale 

shale 

Coal-6 

shale 

sandstone 

Coal-6 

shale 

limestone 119.00 

shale 124.00 

limestone 133.00 135.00 

sandstone 135.00 143.00 

sandy shale 143.00 173.00 

black shale 173.00 180.00 

sandy shale 180.00 202.00 

black shale 202.00 219.00 17.00 

Coal-5 219.00 226.92 7.92 

shale 226.92 234.00 7.08 

T.O. 234.00 

SHS100 

DESCRIPTION 

limestone 

shale 

black shale 

shale 

black shale 127.00 128.00 

Coal-5 128.00 133.33 5.33 

underclay 133.33 135.00 1.67 

T.D. 135.00 
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EPA-RS-20 17-0081491 NT_ 0000040 

DRilL LOGS 

ElE\1 404.24 
~ 

BOT 
unco 27.00 

shale 3300 

Coal-7 

underclay 

Coal-6 

underclay 

limestone 

shale 

siltstone 

shale 

limestone 

shale 

limestone 

shale 

Coal·5 

underclay 160.00 

T.D. 
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CHEMICAl.. ANAl.. YSES OF OVERBURDEN AND COAl.. 

shale 
shale 
shale 
shale 
shale 

shale 

shale 
limestone 
shale 
sandstone 
shale 

Note: 

Analvtical Results for Overburden Core No. 12910E \:Jrouno elevation = 
on May 22, 1995 

"'""nnlinn· rotary drilling with core barrel and recarciUialllnQ standard procedures 
analyzed by Labs, Inc., Freeburg, IL, report July 3, 

82.09 83.05 

63.05 83.45 

83.45 84.95 

84.95 87.05 
87.05 ??? 

Lab 
ID 

1561 

1562 

1563 

1564 

1565 I 

Paste 
pH 

7.4 
7.8 

7.4 

7.2 

8.9 

399 

5.21 5.17 

Ul9 1.90 

2.14 2.08 

1.77 1.53 
0.25 0.25 

161.56 

59.38 

65.00 

47J.l1 

7Jl1 

Neut l Net 
Poten. Neut. 
(t/kt) {t/kt) 

312.13 150.57 

806.00 746.62 

53204 467.04 

126.48 78.67 

14.92 7.11 

TDS 
(mglll 

6980 

1660 

5330 

4860 
970 

0.4 

0.4 

0.3 

0.3 

0.3 

7.7 73.0 17.9 3.9 1.1 

2.1 12.6 62 2.3 0.7 

6.1 51.1 15.3 4.2 1.0 

5.1 27.3 31.0 8.2 1.2 

1.5 16.6 <0.1 <0.1 0.2 

Overburden Core 1291 OE was drilled in May of 1995. Lab data for this core was obtained from the archives of Peabody Energy in tabular format as shown. 

No other format is known to exist and the original laboratory reports are not known to be available. 
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Fe 
(mglll 

<2.0 <1.0 

2.0 <1.0 

<2.0 <1.0 

<2.0 <UJ 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 
<2.0 

SAR 

1.7 
2.5 
4.7 

7.6 
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

1<nVT1ca1 Results for Overburden Core No. 12911 E elevation= 
Co. on May 24, 1995 

samoung: rotary drilling rig with core barrel and rectrcutar standard procedures 
analyzed by Standard Labs, Inc., Freeburg, ll, 

Stratum From I To I Lab 
(ft.) (ft) 10 

not logged 0 

shale 8.00 10.30 1566 7,3 0.04 I 0.04 

sandstone 10.30 15,03 1567 7.9 0.03 0.03 

sandstone 15.03 19.75 1568 8.2 0.00 0.06 

shale 19.75 25.40 1569 R4 0.07 0.07 

shale 25.40 31.05 1570 8.5 0.08 0.08 

shale 31.05 36.70 1571 8.6 0.10 0.10 

3030 4.1 

limestone 860 

shale 0.27 1460 

shale 9.3 0.35 1440 

limestone 1583 8Jl 036 1320 

Note: 
Overburden Core 1291 E was drilled of 1995. Lab data for this core was obtained from the archives of Peabodv 

No other format is known to exist and the laboratory reports are not known to be available. 
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0.1 <0.1 

1.8 0.1 

1.7 0.4 

1.0 0.4 

0.3 

0.4 

1.7 

52.1 I 0.5 0.3 0.4 

0.6 0.2 0.4 

0.1 <0.1 0.3 

<0.1 <0.1 0.2 

0.3 0.3 0.5 

Energy in tabular format as shown. 

<2.0 <1.0 

<2.0 <1.0 

<2.0 <1.0 

<2.0 --
<2.0 <1.0 -
<2.0 

<2.0 

<2.0 

<2.0 -
<2,0 <1.0 -
<2.0 <1.0 

<2,0 <1.0 

<2.0 <1,0 

7.2 

1.7 

4.2 

m 
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0 
~ 
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

""''"ti"al Results for Overburden Core No. 12912E Table of 
core onlleCI by Hardestv 
method of sampling: 
sample material ana1vzeo 

Coo on May 25, 1995 
_ _ with core barrel and 

st,.nrl::mi Labs, Inc", Freeburg, report 

Stratum 
From To Lab I Paste 
{ft) (ft.) 10 pH 

not logged 0 3:'t00 

shale 33000 3R21 1433 800 0012 

Coal-7 3R21 3R44 1434 3,7 6o35 

shale 38A4 43053 1435 8_0 Oo13 

Coal-6 43,53 50037 not analyzed 1]1 

shale 50.37 54000 1436 8.4 0.85 

shale 54.00 ??? 1437 I 8,9 0.37 

Note: 

elevation= ..>oo.uu1 

standard procedures 

Na 
(mgll) 

Ca 
(mgll) 

Overburden Core 12912E was drilled in 
No other format is known to exist and the 

of 1995. Lab data for this core was obtained from the archives of Energy in tabular format as shown. 
laboratory reports are not known to be available. 
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Mn 
(mgll) 

Permit 10 S-00357 
Attachment V.B.4 

Rev Date 02/21/13 

SAR 

34.9 

64.8 
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

Analytical Results for Overburden Core No. 12913E elevation = .:~;::r.:~.vu' 
Co. on May 26, 1995 

rig with core barrel and standard procedures 
St::mdard labs, Inc., Freeburg, ll, report 

Stratum 
llVUl •v I lab j Paste Cnd. I Na I Ca Mg I K Fe I Mn I 

~""· ~ ..... 10 pH (mg/1) (mgll) (mgn} {mgllj {mgll) (mgll) 

0 10.00 I no! analyzed 

410 0.5 4.8 0.5 0.6 <o.1 1 <2.o I <o.1 ! 
sandstone 1 11.10 1 15.a5 1 1439 1 a.o I o.os I o.o5 I 1 .so I 7.35 I 5.79 l 380 0.4 3.0 0.5 0.7 <0.1 1 <2.o 1 <0.1 

sandstone 1 15.85 1 2o.oo 1 144o 1 8.1 1 o.04 1 o.o4 1 1.25 1 25.68 1 24.43 1 410 0.5 3.2 OJ! 1.3 <0.1 

shale 

31.27 810 1.1 

shale 59.00 63.90 1449 91 0.11 0.11 3.44 35.30 31.!l6 770 1.0 15.0 <0.1 <0.1 0.2 

shale 63.90 68.80 1450 9.0 0.18 0.18 5.62 31.80 26.18 1110 1.2 115 0.1 0.1 0.4 

shale 68.80 73.81 1451 8.3 1.66 1.66 51.88 36.49 -15.39 1870 2.4 24.3 0.6 0.4 0.5 

Coal-7 73.81 75.92 not analyzed 4.55 3.02 

shale 75.92 80.65 1452 9.2 0.53 0.47 14.69 11.55 -3.14 1030 1.4 13.3 <0.1 <0.1 01 

shale 80.65 85.38 1453 94 0.08 0.08 2.50 27.44 24.94 770 1.0 104 <0.1 <0.1 0.1 

shale 85.38 90.11 1454 9.0 0.37 0.36 1125 23.06 11.81 1220 1.5 14.7 0.1 <0.1 0.2 

shale 90.11 94.83 1455 8.7 0.65 0.56 17.50 15.68 -1.82 1270 17 16.7 0.1 <0.1 0.2 

Coal-S 94.83 101.90 not analyzed 3.97 2.82 

shale 101.90 107.20 1456 9.2 OA7 0.47 14.69 

shale 107.20 ??? 1457 I 9.1 0.48 o.4a I 15oo 

Note: 
Overburden Core 12913E was drilled 
No other format is known to exist and the 

of 1995. lab data for this core was obtained from the archives of Peabody Energy in tabular format as shown. 
laboratory reports are not known to be available. 
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

Analvtic:al Results for Overburden Core No. OVB-1394 (Ground elevation= 
Mii11Arals Company, LLC, on 26, 2011 

with core and 
st::mrl:mi labs, Inc_, Evansville, IN, report 

Stratum i l tV1U <Y kQU I ' ''":'.""" I Sulfur I Sulfur I Acid. I Poten. Netlrosl INaiCa 
·~· ·- 7:~~ {mgll} FizzRate (mgll) (mgll) 

unconsolidated o_oo 17.00 not analyzed 

shale noo 22.00 1 64 0.15 0,15 4.69 9.66 4.97 880 0 

shale 22.00 27.00 2 7.7 0.16 0.16 5.00 45.45 40.45 

shale 27.00 32.00 3 8.0 0.10 0.10 3.13 62.39 5926 890 

shale 32.00 3700 4 8.0 0.11 0.11 3A4 57.91 5447 850 1 

shale 37.00 41.00 5 8.3 0.12 0.12 3.75 115.96 112.21 585 2 

sandy shale 41.00 46.00 6 8.1 0.14 0.14 4.38 29.22 2484 640 0 

sandy shale 4tt00 51.00 7 8.1 0.14 0.14 4.38 47.95 43.57 

sandy shale 51.00 56.00 8 8.2 0.15 0.15 4.69 44.58 39.89 

sandy shale 56.00 57.00 9 8.2 0.17 0.17 5.31 47.57 4226 

shale 57.00 62.00 10 8,4 0.17 0.17 5.31 47.00 

shale 62.00 67.00 11 87 0.22 0.22 6.88 48.75 41.87 2467 1 543 I 16.1 

shale 67.00 7200 12 8.6 0.27 0.27 8.44 34.96 2652 2640 0 729 l 124 

shale 72.00 77.00 13 8.5 0.28 0.28 8.75 62.25 53.50 2240 1 612 I 14.3 

sandy shale 97.00 102.00 

sandy shale 102.00 10400 

Coal-S 104.00 10433 

shale 104.33 106.00 

sandstone 106.00 110.00 23 

Coal-S 110.00 11675 24 

shale 116.75 119.00 25 3 

Page 5 of 37 

19.8 

13.3 

122 

10.5 
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AI 
(mgll) 

Fe 
(mgft} 

Mn 
(mgll) 

SAR 

21 

34 

29 

23 
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

Results for Overburden Core No. OVB-1394 (Ground elevation = 437 .00) PAGE20F 2 
LLC, on 26,2011 
core and recirculating standard procedures 

Labs, Inc., Evansville, IN, report (see attached lab reports) 

From To Lab Paste 
•vl&n . • "''"'ll• l--.~""• Net TDS Na I Ca Mg AI Fe Mn I 

Stratum Sulfur Acid. Poten. Neut. Fizz Rate SAR 
(ft.) (ft.) to pH (%) (%) (tiki:) (tlkt) (tlkt) 

(mgll) (mglll (mg/1) (mg/1) (mgllJ (mgll) (mgll) 

limestone 119.00 124.00 26 8.8 0.22 0.22 6.88 421.12 414.24 2480 3 743 I 24.9 7.37 I 34 

hale 124.00 12900 27 7.2 0.78 0.72 22.50 644.12 622.22 3905 3 

shale 129.00 13300 28 8.6 

limestone 133.00 135.00 29 8.7 I 0.32 0.32 

sandstone 135.00 140.00 30 9.4 <0.10 0.06 

<0.10 0.09 

<0.10 0.08 2.50 8229 79.79 970 2 426 8.85 2.69 32 

0.11 0.11 3.44 83.59 60.15 1295 2 511 9.67 306 37 

0.20 0.20 6.25 85.00 78.75 1040 1 426 10.7 3.68 29 

sandy shale 158.00 163.00 35 7.9 0.63 

sandy shale 163.00 168.00 38 8.2 0.82 

sandy shale 168.00 173.00 37 8.3 o.r4 1 o.r4 1 23.13 1 31.25 1 8.12 1 266o 1 0 

black shale 

black shale 178.00 180.00 39 8.7 0.57 0.57 17.81 60.50 42.69 3720 1 1300 19.5 9.38 1 I I I 61 

sandy shale 180.00 185.00 40 8.5 0.50 0.50 15.63 57.88 42.25 3100 1 I 116o J 23.3 1 11.1 1 I I I 50 

sandy shale 185.00 190.00 41 7.8 0.79 0.79 24.69 70.45 45.76 4410 2 

sandy shale 190.00 195.00 42 7.7 

sandy shale 195.00 200.00 43 8.1 0.45 0.45 14.06 78.25 64.19 2850 1 

sandy shale 200.00 202.00 44 8.8 0.39 0.39 12.19 29.13 16.94 2060 0 713 10.4 5.9a 1 I I I 44 

black shale 202.00 207.00 45 8.7 0.40 0.40 12.50 33.88 21.38 2030 0 682 9.50 3.13 

black shale 207.00 212.00 46 9.1 0.48 0.48 15.00 388.82 37382 2380 3 797 13Jl 6.96 

black shale 212.00 217.00 47 8.5 0.58 0.56 17.50 76.38 58.88 3430 1 1170 24.7 12.4 

black shale 217.00 

219.00 226.90 49 6.70 3.10 
m 
"'U 

228.90 232J.l0 50 3.9 4.18 4.11 128.44 -2.00 -130.44 8020 0 60.9 485 36.2 )> 
I 

232.oo I 234.oo 51 5.7 1.32 1.32 41.25 20.13 -2112 4725 0 ::0 
01 
I 

N 
0 ...... 
-..,J 
I 

0 
0 
OJ ...... 
~ 
(!) 
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

Results for Overburden Core No. OVB-104C (Ground elevation= 429.00) 
LLC,on 26, 2004 
core and standard procedures 

Labs, Inc., Evansville, IN. report 2005 (see attached lab reports) 

To Lab Paste 
tV\.Ql Poten. Neut. Net TDS Fizz I Na I Ca I Stratum I l:~:" I Sulfur Acid. Poten. Neut. 

(ft.) ID pH 
(%) (o/o) (tlkt) (tlkt} (tlkt) 

(mg/1) Rate (mg/1) (mgll) 

shale 20.00 25.00 1495-1 8.1 0.15 0.15 4.89 30.59 25.90 800 0 

shale 25.00 30.00 1495-2 8.4 0.12 0.12 :us 20.59 16.84 700 

shale 30.00 35,00 1495-3 8.5 <0.10 0.09 2.81 37.96 35.15 760 0 188 

shale 35.00 4000 1495-4 8.6 <0,10 0.06 1.88 31.08 2930 880 0 231 24.0 

shale 40.00 4500 1495-5 8.7 <0.10 0.07 2.19 37.71 35.52 880 0 221 21.0 

shale 45.00 50.00 1495-6 8.8 <0.10 0.06 1.88 28.62 26,74 900 0 244 19.0 

shale 50.00 55.00 1495-7 8.9 <0.10 0.08 2.50 35,87 33.37 500 0 223 16.9 

shale 55.00 58.00 1495-8 !3.6 <0.10 0.07 2.19 30.84 28.65 940 0 301 25.2 

sandy shale 58.00 61.00 1495-9 8.8 0.13 013 4.06 125.63 ;n57 960 2 251 37.9 

shale 6100 65.00 1495-10 9.5 <0.10 0.06 1.88 214.01 212<13 960 3 303 19.1 

shale 65.00 70.00 1495-11 8.8 0.10 0<10 3.13 33.91 30.78 1780 0 544 27.4 

shale 70.00 75.00 1495-12 9.0 0.12 012 3.75 34.28 30.53 2267 0 545 28.5 

shale 75.00 80.00 1495-13 9.2 0.13 013 4.06 44.36 40.30 1833 1 516 26.1 

shale 80.00 85.00 1495-14 9.0 018 0.18 5.63 59.07 53.44 1900 1 535 24.5 

shale 85.00 9000 1495-15 9<1 0.11 0.11 3.44 51.84 48.40 1450 1 390 21.3 

shale 90.00 95.00 1495-16 9.1 021 0.21 6.56 64.95 58.39 1767 1 511 8.2 

shale 95.00 100.00 1495-17 9.1 0<38 0.38 11.88 74.88 63<00 2100 1 552 26.6 

shale 100.00 105.00 1495-18 8.6 0.25 0.25 7.81 31.82 24.01 1300 0 843 31.4 

shale 105.00 110.00 1495-19 8.6 0.44 0.44 13.75 48.65 34.90 2400 1 889 34.3 

shale 110.00 113.00 1495-20 4.8 9.04 6.86 214.38 10.66 -203.72 13240 1 

Coal-7 113.00 116.00 1069-7 3.76 2.27 

shale 116.00 118.00 1495-21 6.7 1.99 1.92 60.00 221.66 161.66 5700 I 3 

Coal-S 118<00 125.00 1069-1 

shale 125.00 127.00 1495-22 6.6 7.44 6.11 190.94 239.49 48.55 555o 1 3 

limestone 127.00 127.75 1495-23 I 8.1 I 14o I 140 I 43.75 I 917.2o I 873.45 I 2235 I 3 
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0.56 1700 
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

Results for Overburden Core No. OVB-104C (Ground elevation= 429.00) 
core drilled by United LLC, on 26, 2004 
method of sampling: core and recirculating standard procedures 
sample material Labs, Inc., Evansville, IN, report 2005 (see attached lab reports) 

1 
From To Lab Paste 

Total Paten. 1 Neut Net IDS Fizz 
Stratum Sulfur Acid. Paten. Neut. 

(fl) (ft.) ID pH 
(%) (%) (tlkt) (tlkt) (tlkt) 

(mgn) Rata 

shale 127.75 128.00 1495·24 6.4 5.55 5.55 173.44 163.06 -10.38 6260 3 

unnamed coal 128.00 121t25 1495-25 7.2 2.81 1.84 57.50 184.71 127.21 3215 3 

shale 128.25 129.25 1495-26 6.3 2.75 1.87 58.44 20.10 -38.34 8720 2 

limestone 129.25 130.00 1495-27 9.5 0.85 0.85 26.56 526.11 499.55 2000 3 I 
shale 130.00 130.50 1495-28 8.0 1.28 0.96 30.00 51.59 21.59 

limestone 130.50 130.75 1495-29 9.8 0.17 0.14 4.38 25.75 21.37 ! 94o 1 2 I 
shale 130.75 131.66 1495-30 9.5 0.29 0.29 9.06 189.81 180.75 1 195o 1 3 I 

3 

shale 148.00 153.00 1495-35 8.9 0.75 0.75 23.44 64.71 41.27 2100 1 

shale 153.00 156.00 1495-36 9.2 0.66 0.66 20.63 104.27 83.64 1600 2 

shale 158.00 16300 1495-37 8.7 1.86 1.86 58.13 92.96 34.83 2300 2 

shale --
shale 168.00 173.00 1495-39 8.3 0.55 0.54 16.88 94.85 77.97 374o 1 2 

shale 173.00 178.00 1495-40 8.8 1.42 1.42 44.38 184.71 140.33 26oo 1 3 I 
limestone 178.00 178.83 1495-41 7.7 6.33 6.33 191.81 230.57 32.76 7030 

black shale 178.83 180.00 1495-42 8.2 1.76 1.76 55.00 28.03 ·26.97 4000 

Coal-5 18000 184.33 1069-4 

underclay 184.33 188.00 1495-43 6.7 I 2.53 I 2.25 I 70.31 I 67J:l4 -2.47 I 8850 
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Na I Ca I Mg 
(mg/1) (mgll) (mgll) 

AI,Fe,Mnl 
(mgll) (mgll) (mgll) 

SAR 

598 l 46.7 I 8.5 

313 14.7 I 2.2 20 

640 30.3 55 28 

446 29.9 4.2 20 

585 30.6 6.2 25 

451 23.3 3.6 23 

664 29.5 7.5 28 

793 27.1 4.6 37 

861 28.2 5.2 39 

904 26.9 5.2 42 

898 I 33.4 I 6.6 I I 37 
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

Seam 

Coal-7 

Coal-6 

Coal-6 

Coal-5 

Data and ::~hnratmv Analvt!r:::~l Results for Coal Core No. 04C 
LLC, on April 26. 2004 

barrel and recirculating 
Inc., Evansville. 

fluid 
June 

standard procedures 
(see attached lab 

Table of lln<>Mu""' Results for Coal Seams in Overburden Core OVB-1 
26, 

From (ft.) To(ft} AR Moisture(%) ARAsli(%) ARBTU ARSulfur Total Sulfur{%) 

80.00 81.33 6.93 12.52 11,178 5.26 5.65 

104.00 104.33 6.80 40.64 6,306 10.27 11.02 

110.00 116.75 5.41 10.39 11;500 1.80 1.90 

219.00 226.90 5.65 16.18 10,930 6.32 6.70 

CORE SAMPLE COLLECTION AND ANALYTICAL METHODS SUMMARY 

Parameter Method 

sample collection method rotary solid cores, '"'f.lf.J"'u in plastic, boxed sequentially 

paste pH EPA-600/2-78-054 3.2.2 

short prox sulfur ASTM-04239 

total sulfur ASTMD4239C 

pyritic sulfur, sulfur forms ASTM02492 

potential acidity EPA-60012-78·054 1 .3.1 

neutralization potential, fizz rate EPA-600/2-78-054 3.2.3 

moisture at saturation EPA-600/2-78-054 3.2.18 

Ca, Mg, Na, SAR EPA-600/2-78-054 3.219 

Net Neut, Fe, Mn, AI EPA-60012-78-054 3.2.19 mod 

short prox moisture ASTM-03302- 03173 

short prox ash ASTM-03174 

short prox BTU ASTM-05865 

TDS EPA-600/2-78-054 3.2.18 mod 
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0.70 
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EPA-RS-20 17-0081491 NT_ 0000040 

CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

TOXIC OR ACID-FORMING OVERBURDEN St IMMA TABLE 

OVERBURDEN CORE 12910E (total applied C_Qre foota~1e:::: 68.24} 

Descr., .. uv' Top Net Neut. 
<·5.0 Net Neut. 

Thickness 

sl1ale 59.51 64.68 -25.38 5.17 
sri ale 67.62 73.22 -13.10 5.60 

Core 12910E total toxic or ""'u·ftn" ing interval (ft.) 10.77 

OVERBURDEN CORE 129'11E (total applied core foota! e = 70.32) 

Top 
<-5.0 Net Neut. 

Thickness 

shale 63.45 68.60 -109.16 5.15 
shale 71.27 73.71 -50.57 2.44 
shale 78.67 80.15 

~ 
148 

Core 12911 E total toxic 9.07 

OVFRRIIRf'lEN CORE 12912E (total applied = 13.93} 

Top Depth I Neut 
<·5.0 Net Neut 

u"'"'"''l-'"'-" Th"'"""'"'"' 
shale 50.37 54.00 -7.32 3.63 

Core 12912E total toxic or acid-forming interval (ft.) 3.63 

OVERBURDEN CORE 12913E (total applied core footag!:) = 88.02) 

'"' Top Depth Bot. Depth I Neut. 
<-5.il Net Neut. 

~vav''l"'"v Thidmes:~s 

shale 68.80 -15.39 5.01 
Core 12913E total toxic or acid-forming interval (ft.J 5JJ1 

OVERBURDEN CORE OVB-1394 (total applied core footage = 193.09) 

Description Top Depth Bot. Depth NetNeut 
Net Neut. 

Thickness 

I black shale 173.00 '178.00 -47.56 5.00 
Core OVB-'1394 total toxic or acid-forming interval (ft.) 5.00 

yv tlr::n!:'l\i CORE 104C {total applied core footage= 15!lOO} 

"""'""''""'""' ·- Top Neut. <-~~~~:~:.:ut. 
shale 110.00 113.00 -203.72 3.00 
shale 127.75 =t '128.00 -10.38 0.25 

unnamed coal 128.00 128.25 127.21* 0.25 
shale 128.25 -38.34 1.00 
shale 163.00 '166.00 -24.35 5.00 

black shale 178.83 I 180.00 -26.97 1.17 

Core 104C total toxic or a~.-id· '"'""">!interval (ft.) 10.67 

Total Applied Core Footage (all cores)= 583.76 
Total <-5.0 

Footage = 44.15 

AVERAGE TOXIC OR ACID-FORMING OVERBURDEN= (44:15) (583.76) 

AVERAGE TOXIC OR ACID-FORMING OVERBURDEN 7.56% 
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

t:.wtiTEO w:xn:ruu .. a: co . , LLC 

.r.o. 
trtflfrnn:;:auno:. Ill 

AT'tlh Dye< 

Oato Reported! 03/21/12 

t.Uontory lD 

Intervnlr ft 

L!itbology 

A.eid ... "JaJU!I$ Account 1 

pa, Patte 

(IPA-600/2 .. 79 .. 054 :1.2.21 

Bulfu:r, To tel 

{A.STH: D423~C:) 

Sulf\lr', fy;-:itic 

(ASTM Dl4ii':t) 

f'ot4Ultiel Aold~tY 

(IPA•G00/%•16•05. 1,:1,1) 

Fb= a.te 
{liPA~600/:l~7S-U54 ).:2.:3) 

llo\Jtre.l:i.:at:ion fot~tntiii.l 

{lili'A~600/li~78~054 3.2 .3} 

Ne:t Ne:ut-:ra:U,:&l\ttion 

Batu:ratod Ptt#fter 

KOii!ltu:rtt et ae.euration 

tBU-600/l·7B·OS. 3.2.U) 

Total Pias¢lvt>d Solit;it;: 

Ot:vA~t!OQ/l-10,..0~\4 J. 2,19 ll09d) 

Iron 

M.llnf1aU1UHil 

{:SPA~~H10./:l-7S~OS4 3.2.l!t G.OdJ 

Al'Wilin'Ua 

(E:FA-fHl0/2 ... 70~054 3.:.a.U :mod) 

caloi'Ull 

t•PA·600/l•76•054 3,2,19) 

Map!IUJi'WI 

(ilPA~6>CHJ{l .. 7S~O$t: 3.;L19) 

e-of.iia 

tiU•6I0/2•70•05t 3,2,Ul 

uu GoUiwa Ad•c>r.pt!on 

20l:.t .. J3l<l 

17~22 

111hola 

6.4 

0,15 

0.15 

o.n 

g.n 

<.n 

J'l.atio {E.PA.,_fi00/l-7t;l-tt54 :L:'LU) 

S:ev0n Hills 

Holei N~O:t:r ovn~u11• 

Dat:.o Orilhd1 July 2fL ZOll 

Ddllorr Andy Wetltlllfl 

:;1012-331~2 :uaa<zn-J 
41~21 :n~H 

ehale o:hal& 

1.7 

1),10 

0.16 0.10 

s.oo 3.13 

45.45 6l.39 

40.45 59.26 

47 39 

540 890 
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1530 lvan~tvillo., 47"115 

20l2<J.:H~4 

32-37 37,.41 

aholo shalo 

'O'nits of 

M&l.tlHU:'J.t AnC.ly'JHttd 't$Ch 

0,3 Urd.t• 03/0?/U JKO 

ii, l2 detd OJ/32/U PIW 

0,11 o.u ~ &0 dotd Ol/>.2/12 pAJ 

J.U 3.15 Ton CaCQ3/'l' 'fon Calculated 

Rating Ol/09/U , .. 
$7,91 115. ~6 Ten CeC03/T 'ron 03/lP/la 

54.47 11a.:.n. Ton CaC'Ol/T Tun CAloul(lltod 

,. 37 OJ/ll/l# JKO 

uso ••• ag/l 03/U/12 JKO 

mg/1 

~9/l 

mg/l 

ug/1 

tag/1 

ng/1 



CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

Ol1ITI£D Mlmuuu.B CO. r LLC 

P.o. nox 4oo 
Ht:r:NT111JI)ffi,JR0, l:N t7!i42-Qt0Q 

ATTkh RObttt:t :Oy(tt: 

t.ahoratory tn 

rntcGrvel, 

Lithology 

lu;~id~ 'S&Qiili #\CCQJJllt l 

?fit li'fUiltO 

uurA-t.>00/2-7S~CS4 ::L2~ :2) 

Sulfur. Total 

IAOT>I D4239Cl 

Sulfur, :Fy:ritio 

{ASTH 02493) 

POtll)ntial Acidity 

!I<U·600/2•70•05. l,l,l) 

l".:LI;a bte 

Oi?A·600/:I-70·0S4 J.l. J! 
Neutr•liaation Fota>nti.-'•1 

ll<PA·600/2·79·0U J .3. Jl 

lJ1~ct Jhtuttlll,hation 

.a:atur•ted Paeu t 

Moisture at B•turation 

IBPA·600/3·7Q·054 3,2 ,16) 

Total Digeol vod solids 

(ll'll·<i00/:1-79·05< 3,2, U m<>d) 

t:;;;on 

(111'11·600/2·70·054 3,;!.19 moll! 

Kt1Af't$J4tn911110 

!ERA·G00/:1-79-05< 3.2.U fi>Od) 

Altuminu 

!IIPA·i00/:1·10·05< 3.:1.19 mod! 

Calcium 

(l<PA-600/2·76·05. 3.l.l9! 

JQ.gnrii'U!ii\Un 

(l$PA• 600/2·70·05< 3. 2. Ul 

so!il\Uil 

(llll'A·G00/:1-10•054 J,a.Ul 

SAn. Sodium Adiilorption 

Ratio Utl'A-600/2-79~ 054 

HOlQ tlw:ab;u•t O'!J'D~l3S4 

Oat:9 Drillodt 

o.rUlart 

I .l 

0.14 0,14 0 .lS 

O,U 

47 .?5 

43.57 

•o 

HO 1015 930 
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l530 

U,li 

0.17 

5.31 

44 

1010 

201:!-331·10 

57 .. 62. 

0.4 

0.17 

s.n 

~· 
1360 
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Unit«i of 

MGIUil'\U'.'l)t J'UI;!Il.l,YU4 TliitCh 

tlu!tl OUOS/12 JKO 

" &lit d<;td 03/U/12 PAJ 

\ •• de:td. 03/12/12 PAJ 

Ton CaCOJ/t' 'ton CalculatCtd 

03{09/12 JKO 

03/ll/12 ·~· 

mg/1 

mg/l 

'tlli'if/1 

mg/l 

moll 

moll 

<>o/l 



CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

tmiTlt.D KllHI:RA.Ml ; LLC 

EPA-RS-20 17-0081491 NT_ 0000040 

S-00357 
V.B.4 
10/03/12 

P'.o. :130%: 400 1530 uorth Culhm IW~nuo~ I!VIIUU:rvill!!h .t» 4:771:5 

tltnn'INGlHlllG. li:i 4'154Z~0400 

AT'l'lh l>yo;-

Date Fteportedt 03/21/l:t 

L.c.bo.tatory IO 2012-331-ll 

I:nt&rval, ft 52·61 

Litholoqy shali$ 

Acid ... Bl!UHI'il AOOO\Ultt 

pll, Pra3te 0.7 

(UJ\•600/2·70·054 3,2.:1;) 

Sulfur. Total 0.22 

(U'I'>I l:Hl39Ci 

Sulfur 1 Pyritic tL22 

!AS'l'M 02U2) 

Potilnti4'1 Acidity 6.U 

(IPA-100/2·70·054 1.3.:1,1 

rialll xtate 1 

{RPA~ 600/2. ... 79~054 3.2,$) 

Neut:rali ~u1tion fotent:hal •a.a 
(lllil\·600/2-70·05. 3.2.3) 

Net U•utrali®:lltiott 4L87 

Potential !l>fA·f00/2·70• 054 LJ.ll 

Saturated l'aete l 

Moisture at Saturation 47 

!OPli•G00/2·70·054 3.2.Ul 

Total Diauo:Lvsd Bolid3 2467 

(llll'A-600/2·70•054 3.2,:1.0 mod) 

Iron 

!SPA•600/l•70·05i 3.2.19 II>Od) 

Ke.nganeuo 

u•n-aoon-7a-os• 3.l.:U l!>od) 

.i\l'IJ.l!S;inun~ 

(l .. JI. 600/2·70·054 3.2.19 mod) 

Celc:.h,.un 16.1 

[IIPJI·600/:1·79·054 3.2.1.91 

Magnosium u.s 
!I?A-ooo/2-76-o~• 3.2.19! 

Bodiu 543 

(li:P>-·600/2·70•054 3.4.191 

""" Sodium Adsorption 21 

Retia {BPI\·600/2·70·054 3. 2 .19) 

Bolo thtral:'>ith 1 

Drillcdt 

Drilltu: 1 

1012-331·12 

67~72 

ehale 

9.6 

o.n 

o. 27 

o.u 

34,96 

2S. 52 

Sl 

2640 

12.4 

13.3 

n~ 

H 

2012·331-13 

7:1.·77 

6ch$ll$ 

0.20 

0.31! 

a. 75 

aa.u 

53.50 

GO 

2240 

14.3 

ll.l 

6U 
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~012·331-lS 

77·90 00·01.03 

slu.de Coal~7 

Unitfl! of 

he sure Analyzed Tech 

units 03/0UlZ Jtto 

' I'U\1 d$td 03/12/12 PM 

' ae. detd 03/14/U PA.J 

35.94 Ton Cae¢3/T Ton CaJ.culated 

Rating 03/0S/12 JKO 

,o •• o 'ton ceC03/'t 'foq 03/12/U SJN 

54.46 Ton Ca.CQ3/T Ton Celoulatltd 

55 03/U/12 JJCO 

5735 ~ll/l 03/14!12 Jl<O 

mg/l 

"'9/l 

mg/l 

mg/l 03/20/12 sr.r 

ms/l 03/20/ll SLF 

mg/l 03/20/12 SLl!' 

C'GlculatG.d. 

R$ap>&et:ful1y S'IJ..bmitted~ 



CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

JU:NlU\ALS co. I LoLC 

l'.(L BO:l 

llfJihoraeory rn 

Intorv$-l1 ft 

Lithology 

J\oi<l-l'JIJJUI!II Account' 

pH, reate 

!EU-600/2·70·0>4 3.2 .2) 

Su1 fur, Tob:tl 

(JIBT>I D<239CI 

sulfur, Pyritic 

(JUlT>I 024921 

P<n:eutial Acidity 

(IPA•600/2·7&·05t 1.3.11 

Viza Rete 

r•n-6oo/a-7a-os• 3.2.31 

Neut::aliw:ation Potential 

(BPJ1·600/2·78•054 3,2.3) 

JltGt HC~UtX'alllutt:ton 

Potamt-14\l (l<PA-600/2 -76·054 

Setnr•ted l!iiUlt:O: t 

Ho.i~Jtu-r• at S.eturetion 

I"Pil-600/:1·70·054 3.2.181 

Total OiSiiliolvod Solids 

(Rl'A·i00/2·10·05< 3.2. lG mr,n:n 

Iron 

(EPA·o00/2·78·054 3 .:a .19 sod) 

Kauga:rutRHl 

\llfA·G00/2·79·054 3,2 .19 1110<1) 

Alwainw:a 

lli~A-ooo/2·7e-os• 3.2 .19 mod) 

Celoiu.m 

(Uli,•G00/2·70•054 3.2.19) 

UJlg"nfi\>ltitiUI!:I 

(l1Pli•600/2·70·05< 3.2.19) 

Sodiua 

(EPA·600/2• 70·054 3.2.19) 

BAR - Sodtu Ade-orptio:n 

20l2·33l·l6 

01.03-07.0 

$1!Utdy #tultlo 

6. 0 

0,67 

o. 32 

10.00 

0 

20 .os 

10:.05 

l, 3, 1l 

60 

3230 

aatio (BPA-600/2·7B-054 3.2.191 

BCN'll:tt 

nolo Nwe.b•r~ OVJ;i,-1394 

Date Orillcdt July 

2012·331·17 :!012·331·18 

07. 0·92'. 92.0-, 

aondy llliU'}dy fllhOll# 

9.2 

0,16 o.u 

o.u 0.19 

s.oo 5.63 

29,11 lS .53 

24.71 

40 5S 

2660 :2230 

0.45 

:10.5 

Ul 

23 
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2012·331·49 2012-331·20 

97.U~lDJ.O 102.0-104 

Q&ndy uhele: IHtndy ehele 

,_, 9,2 

0.19 o.u 

iLl.9 o.u 

5. 94 6,56 

61.25 n.sa 

5s.n 14.96 

45 ,,. 
1100 3690 

a .so 1:;! .3 

s.u 1. 99 

442 sn 

u 32 
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Permit ID S-00357 
Attachment V.B.4 

Rev Date 10/03112 

of 

Neaaurti Mulyz&<i TGch 

Unit a 03/09/12 JKO 

ao detd Ol/12/l2 

\ 6& dot4 03/l4/l2 ""'" 
'fon CaC03/'f Ton Calculated 

ltatin'l:,t 03/09/U JKO 

Ton CeCOll'l' Ton 03/10/ll JKQ 

Ton CaCOl/'1' Ton Calculated 

\ 03/12/13 JXO 

sg/1 03/14/l:a JKO 

!llg/1 

mg/1 

"'!Ill 

"!Ill 03/20/11 er.~ 

mfJ/l 03/20/12 Bt.W 

»g/1 03/20/12 SLf 

Calculntod 

RetJpectfully Submitted, 



CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

tfltl'I'Jl) MUHUUL$ C(L, LLC 

DO~ 

l'WJJ'l'lWOJ)tmQ¥ IN 4154:2-0400 

ATTY t llol:.uu.:: 1;: l)yiUZ' 

Hol111 lthl.abo:r ~ 

DllltQ P:tiUo<it 

Drillert 

Labor•toxy ID 

In toNal. 

L.itbology 

2012 ~331-21 aou~ 33l-:22 

l01t~O<HHL33 104.33..,106 

Pli• 

tPA·600/4-70·05• ),l,ll 

Sul f'Ur ~ To tel 

{AfJTK D42:UC1 

Sulf\u:, F:y'riti1;: 

1!2.11! 

li'otentia<l Aa!iUty 

t••~<-600/2·70·0$. 1.3.1) 

FiU: Rat-t 

(XU•G00/2·70·054 l,l, 3) 

l:t.-utralh~d:ion Potential 

t•PA•600/l•7S·OS. 3.1. 3! 

not NcnltralitAt:ion 

flotant!al (IP.l-5P0/2 .. 78 .. 1,)5f. 1.3,1) 

aatu~atod. P•111tar 

Mcistur'llt at Satu-ration 

<•n-600/2·79·054 2.2 .u! 

Total Diuolveod Solida 

{UA~$'00/2~76,.0$4 l .2. 1& cod.} 

!:ron 

{JJU•G00/3-10·054 l ,l, 19 I!<Od! 

Mallgancu•o 
fEFA~60IJ'/:2~7il~OS4 3.Z.,U taod} 

AlWJ!itl\Wl. 

t!IU'A-U0/2·79-05! l.z.u ~>od) 

C!!ile:l'\1# 

(EPA-GOO/:l~7.1J-OS4 3 ~l.l9') 

Mape#iUJD 

(BfA~600/l~1fJ~OS4 3.2~19} 

Sodium 

(!<PIHi00/2•70•054 Z,2,l9l 

SU ~ 6o!;U,i,i:m Ad$o:;ption 

aatic (1WA~5UO/::t-70-054 3.2~19} 

6.2 

0.$2 

50.63 

34.30 

54 

33¢0 

20l:i-33l"'24 :201::t~J<3l~25 

UO.<I:-116.75 lU.'f:S-119.0 

Co&l ~ 6 •hal& 

0.2 

0.22 !LU 

iJ.U o.•u 

6.10 12.51 

S4.U 252:.17 

n.u 239.36 

47 

2UU 3960 
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of 

M&llt$\t:r'$1 

Units 

~ .. 
~ as d&td 

Ton C.rAC03/T Ton 

Rating 

'Ion CaC03/T 'ron 

Ton CaC03/:t' 'ton 

ag/t 

mg/! 

ms/l 

mg/l 

mg/1 

it ID S-00357 
V.BA 
10/03112 

A.nllly#•4 Tech 

03/1>/12 

03/U/12 PJU 

calculated 

Ce.lcul-.tod 

Calttuhtod 
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

1t%"Gl!lt 

i:Jole Nu,mb1iL;t: t 

Date th:ill~td! July 26, 2011 

L-abor a tory- lD 2012-331·<6 :iU12 ·331-47 20t1•111-2& 21Jll~J:n~29 2012·131-30 

Xntrt:eval, ft 119.0-134.0 124.0•129.0 lU. 0•113 l3l.O~llS.O us.o-uo 
LithOlO!JY limtulit0l'1C .Ub4l9: •h•l• limo-11tonw- wand.~Jton• 

Unite of 

Acid·ll$51'1 Account t U.tu;~urc A.ndy;:od Toch 

pf.t, :Ptuate 0 •• 7.2 •• 6 o. 7 9 •• units 03/09/ll JKO 

ts•A·G00/2 -n-os• 3.1.1) 

Sulfur, TQl;.Al ll.:ZJ 0.70 0.51 \ iU Qtd 03/tS/ll PAJ 

(ABTII 1>411901 

sulfur. Pyx:it!c 0 ••• O:.Sl 0.32 0. 06 % .as -d.l!l!t:d 01/U/U . .., 
(AS Til D24>J) 

Potont::l.td Acidity 6.80 u.so u;.zs 10.00 LaG Ton CaCQl/'l' 'ton Calculated 

("VA-600/>•76·054 1,3. :!.! 

ria: Rate Rating Ol/09/11 JJ<O 

1mn-6oon-?s-os4 ;.a. >I 
Nll'llUtX'alizetion ?Qti!l:ntial <lLU 6U.72 32.139 70.50 9.17 TOll C:aCOl/T Tcm 03/13/12 SJll 

,., ... iiQ0/2•79·054 3.:1.31 

Net Noutrelh:ation 414-24 622.22 16.64 60 .so 7.29 Ton C/11.00'3/"£ Ton Calculated 

Pot:entifJl 1ltU•600/2·7U·OU 1.3 ,1) 

Saturated Postet 

M<>:ist'!Sre •t Saturation 53 u iS ss 03/U/12 J~O 

t"n-no;a-7e-os• J. 2 .ul 
Tot at Diasol ved soU.dei uuo 3&0$ 1640 1520 a>so moll 

t•Pl!.-600/2·78·054 3.2.19 ttodl 

Iron @g/l 

!IIU•U0/3·73-054 3~2~19 motU 

JbiUl$1111.A@IfiJO 
ug/l 

{JI:PA-(HHl/-2-7$ .. (}$4 3.2.19 $Od) 

AlwninUJII 1>9/1 

(SPA-600/2·70·054 3.2.19 mod) 

cclo1\m 9.l3 ~L l% 1.52 moll 03/20/ll SLY 

(li:PA-6CHJ/4 .. 78~054 3.:l.l9) 

kgnoeium.. 1. 37 3.$7 3.61 7. 44 m:g/1 

OiU-600[2·70·054 3.2.191 

Sodiu:m: 743 727 550 376 Wll/L 

(OU,-600/2·70-05• 3.2 .Ul 

SM .. Sodt \1.$ .!W.JJOrtftion .. 51 42 23 

Ratio (l!Pl\·600/a·70·054 3.2.191 

RoCp$Ctfu1ly Stll:'>:mitted, 
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

mt:rTc uxumuu.s co., 4LC 

P.o .. lH>x •oo 
trtnntNOetm.o t IM 

A"t'l"lh Roi;we:rt OJrcpe 

J\rest Seven U1lh 

Nolo Mum,b.otl eve~ 1394 

Drilbdt July ::tO.ll 

Oat• o:r:illllir 1 Andy W11i!t:zel 

La.boratory :to 2-lll:?:~J:n-ll :aou~ n1~ 12 211ll<tll <1'3 

Interval~ ft .. 
Lithology ••ndgtono IIJIUU:iy !iiUlll$ 

l\cd.(}~UIIUt$ .lUJOQWltt 

pH, l?'$.1$\;:o •• 5 ... •. 1 

{SPA~ 1i00/J~1!J-OS4 J.J .2) 

llulh.:u:·, Totd «0. 10 O.ll 

(AS'ZM D4239C} 

Sulfur, :Pyl:':itic- (,t.Q' o.oo o.n 
IASU l>lUll 

Pot•nthl Acidity 3.44 

l•rA·600/2-7i•OS• L3 ,lJ 

Fin aeto 

!&PA-600/2·70·054 3.2 

Nll:rutraliution Potential 219,63 az.:na u.ss 

{U>.·U0/2•76•054 3,4: ,3) 

Wet- ~e\ltnlia!ltion lU~02 7~L '19 '60.1> 

Sa;turat•d Pas:tet 

Mo;ietnffl at :Satu~ath>n 39 •• 37 

~~·A·500/2·HI·OS4 1,lt,l91 

Total ll!uolvod SolidJ ou 910 129-S 

t•PA ... fiOU/2.,16 ... 1)!)4 j,:J,U !liOI.i) 

I:t:Cfi 

llfA~600/2.-7$ .. QS., ,L.:2,J.9 lli!IQd} 

MAngano we 

(I:PA~EH10/2~7&-0S4 3~2.19 mod} 

1\luminntlll 

(BPA·600/:l~7i"'t)$4: 1*2:.19 1U>d) 

calcium SA·O a.as 9.47 

~~·ll-600/2·70·054 '· 2,19) 

K#igXUII!!fi\UI:I Z.31 a ,69 3.!16 

(l<VA•600/2·70-054 1.2.19) 

Sodium 354 ... 511 

urrA~6tHi/2-16-0Sc4 3. :z.u} 
HIIJ! Sod! tUl!li Ad&ot:'pt ion 32 ll 31 

RG-tiP t:SPA-IitH.l/l~7S~0&4 3.2.19-} 
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15::110 l{o:tth CUllen AventHI!, 

';l;(l12~l3l<~4 

tlllnd:y shalo a;andy 11-d:te.lo 

... .1.9 

0.63: 

o~ao !},61 

6.25 111.06 

es.oo 32.45 

19.7$ 13.19 

31 •• 
l!HO 14.05 

... 
, 

EPA-RS-20 17-0081491 NT_ 0000040 

mitiD 
hment 
v Date 

S-00357 
V.6.4 
10/03/12 

Ill 47115 

W<UtiJU.t'O Miilllyud T11rch 

thtitif 03/U/12 JKO 

\ u d9td 01/15{12 ?AJ 

•• dt~Jtd 01/15/12 P>J 

Ton CeCOl/T ron Cl.llOulllt-Cid: 

Rating 01/0~/U J&O 

ton CaCO'J/'t Ton 03/U/U S.l'U 

C:o:C0-3/T TCUl C'd!J!Jht.!l,\d 

03/U/U 

r:JQ/1 03/lS/l~ JltO 

ag/l 

"!Ill 

mg/1 

mg/l 03/:aO/U iLF 

g;g{l 

Reupcctfully Suhm:Lttl&d, 



CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

tiiiiTl!t> i<:INII!.ALS CO,, LLC 

EPA-RS-20 17-0081491 NT_ 0000040 

S-00357 
V.B.4 
10103112 

!1',0~ aox .too 1530 North cullen Avillimue, JivanGcvillt~~ IN 41715 

H11lnl$1Q!l1Jl<Q, 4750-0400 

ATTN; Oyer 

Atea; 

Hol• Ji4umb$r r 

Date Drilled 1 July :26, 

Laboratory ll:> 20:11·33:1.-36 ~01.2·331·37 2012·331-40 

:tntf)rvalt 163.0-163.0 l6G.O·l7l.o 178, o-lSO 1SO.O·U5.0 

Lithology iiUtru;ly &hale sandy shale black shale~ black utualc ~Dandy shslttt 

Units of 

Ac:id-Bo,I!IIQ Aacou.ntt ltiiUU;tUr'G Anf<l}"'i>tH$ 'TiiOh 

pl!, :PI!U'It6 a.a 0.3 6. 5 a.7 0.5 Unit& 03/10(ll JEO 

(Ul'A•G00/2•711·054 3.2 .2) 

£hllfur ¥ Toeal 0.92 o.H 2.24 0,51 o.so ~ ... d$t<:l 03/15/U PAJ 

(llllTII\I llU39Cl 

Sulfur~ l'ydUo o. 92 0.74 2 .;u 0.57 0. 50 1\ as detd 03/15/U PAJ 

(liB'l!M :02492) 

Potential J<aidJ.ty 25.63 23.13 69.0$ 11 .a1 15.63 Ton C<OCOJ/T Ton Calculated 

(llll?A•6G0/2·79·054 l,3,l) 

Vii:& 141tt-':t ;I Rat:J.og- 03/10/12 ;no 

!IIPA·li00/2-78·0$4 3.2.3) 

Ueutrali:ll!fltion ?otential 125.94 31.25 21.50 60.50 s1.n Ton CeC03/T Ton 03/1UU liJN 

(IIIPA·li00/2·76·054 3.2. 3) 

Net !htut:rali:®:ation 100.31 l!.l2 -47.56 U.25 Ton CaC03/'l' Ton C~ltn.tlatcu:1 

Potential (liPA·li00/2-n-os• 1.3.1! 

Sru:u.r:at•d Pefiftilllr 

Koistu:r• at :Satur•tion 36 n 36 u 39 ' 03/14/12 .nm 

(IPA·G00/2·79•054 J,2.lGl 

Total Di!UIOlved Solidm 4:100 2690 B335 3720 3100 mg/l 03/15/12 JIO 

{lllP.!\•600/l-79·05~ 3 .a .J.e sod} 

:tron D9/l 

!liii'A•600/2·70·054 3.2.19 m~od) 
mg/l 

(ln'll.·li00/3·7&·0S4 3. 2 .19 1111odl 

Al'W.llinua t~~g/l 

(EPA·600/2·1B·05. s.a.a modl 

Celoilllll l9.S 23.3 mg/l oS/20/la ILl!' 

!III'A•!i00/2· 79-054 3.2 .19) 

b.gnesi\U!i.l ~.30 ll.l ag/l 03/20/12 

IBPA-600/2·10 ·054 3.2.19) 

Sodium. noo 1160 mg/l 03/20/12 

(li!PA· 600/2 ·70·054 3,2 .19) 

SA:Il Sodium Adsozption 6l 50 Caloulatod 

JUtt!o (BFA- 600/2·70·0$4 3.2.19) 

Rc;op0etfully Ehibmittod, 
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Lo:.horatozy 

lnte:rvill\1, !t 

Lithology 

Acid~»aGf.l AeeoWit 1 

pH, Jiltdtto 

(I:PA·5-00./2.,7S"QS4 :L2.2) 

£hJU:ux, 'rOto,l 

tASTM VU3,CJ 

l.hllfvJ::, Pyritic 

!llllnl D402l 

Potential Acidity 

(EPA·600/2·79·054 1.3.:1.) 

l'ia:s R•t-e 

(liFA-o00/2·1&·054 3.~.3) 

lilfllut:r(di;ati!;ll!l- Pot~u1ttel 

!~FA·~00/2·76·054 J, 2, 3) 

ttt11t lJerlit:Cttli;rlltiort 

2fJ12~JJl~·l 

165. 0·190 

liUttndy etu~le 

o.n 

0. 79 

2:4~69 

71::1.45 

4&~76 

rot.onttal tli!PA~60Q/l~7S-<H>4 1~3.1) 

Saturat<~Jd. !AStOI 

Kotiitu.ro at Saturu.:J.on 

{101'A·600/2-7G·OH 3.2.1&1 

Total Oillloolved: Solid• 4410 

(l!:Pl!l-600/2~7V·d1S4 :;.;L 10 mad} 

t;rqn. 

(liPl\·600/2·79•054 J, 2," mod) 

tungan•uu11 

(llP:A~G00/2a16-054 3~2, l9 i~Od) 

Alwnitnlm 

IBPJ!.·600/l·70·054 3.:1,19 UIOCI) 

C'.UoiW'I 

tlln·•oo/l-12·054 3. 2, 19) 

lt(QpGduta 

{1iPA·600/a·U·OS4 3,:1. U) 

Sodid 

I .. A·600/2·70·0S4 3, l. l?l 

SAn "" So(li.um AQillorptton 

JbH;ic {S:P.l\~6:09/l-16 .. ()54 3, 2~ 19} 

lu:eo 1 seven Hilla 

N\tl.libtU7l Q¥»~1394_ 

July 2011 

20l:Z~:l:n,~u ltl"l:l-331-43 

l9-0.tl .. l95.0 195,0·200.0 

S®ttd;y lltbAtilt il<t:ndy n:hale. 

O.l 

0.61 o.u 

o, 60 0.45 

lf1,7S 14.06 

7tL7S TIL2S 

$0.1Hi 64.19 

34 42 

3385 nso 
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lN 41715 

lOll~ 331~ 44 

IIHtndy Jll.h&lCII bhck lJh«.lc 

On ito 

lihHlllJ'Ul."C Maly:rod: Toch 

•• 0 U.nito: 03{10/ll Jl!:O 

o.:n % GQ datd 03/lS/12 '"" 
0.33 detd 03/15/12 

u.a 11.50 Ton T<>n Cf.tltrul•ted 

Rating 03/10/ll JKO 

19,13 33*08 'l'cn Ce.C03/T '1on 03/13/12 OJII 

lii .94 n.n Ton Co.C03/'l' Ton Calculated 

.. •• 03/U/U J&O 

2060 203-0 mg/1 

mg/l 

mg/l 

og/1 

HL11 9 .so ag/l 

s. 98 3.13 nrg/1 

713 , .. moll 03/2:0/12 

44 u 

Respectfully Submitted, 
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I<Illl!MLS 

P.o. no~ ;.oo 
tftr.&fl'IN0:1HJRG, 411542 ~0-4QO 

La.bca:aato:ry lD ao::u~J::U-46 

lnt~Jr~r-ml, ft 201~0 ... 212~0 

Lithology black sh•l• 

Atd .. d-:tiliit&ll! ActOO\U'lt I 

j)U, P'fH!ItG 9.1 

(mPA·600/2·1i·OS• l. 2,2) 

aulfut< 1 Total o.4a 

(AilTl< P4235C) 

Sulfut", ryritic o .4o 
!AOTl< J>2U2) 

Potonti•l Acid.i ty 15.00 

(OFJH;QO{;l·1!-0S4 1.3.1) 

Pi:~ta Rat• 

(OPA·600/2•70-054 3.2.3) 

lilflut.reli~tation POt!'fnt-iul 300.02 

I3U.·600/l-70·054 3,2,31 

Not :Noutr•lhation 373.02 

Potentie..l lm•A-ooon.,o-ost J.J, l) 

Sat::u:rat$'';1 P4.f't$t 

MoiJtture at ;taturation 57 

(ll~/1-600{2•70·054 3. 2 ,10) 

'tota:tl nia!llclvt~d Solidw 2300 

(IPJ\·600/2·70·054 3,2 .10 lliO<l) 

I :ron 

(OPlH500/2·70•054 3-3:~19- fi,I.<.Hi} 

Msn!)'allit.$8 

(OFA•600/2·70·05< 3.2.19 mod) 

Alwnitrum 

(ll<l'lHi00/2·76·05• J,2,19 J>Od) 

C!Aleium 13.0 

{lFA·600/2·79·054 J.2.19l 

U.Cgne-ai'UIIii 6.96 

1sn-6oon-a-os' 3.2.19! 

Sodiu 797 

(ISPA·600/2-7D·054 3.2.Ul 

au Sodium .Adscn:ption 44 

Ratio IB~A·600/2·79·054 3.2.19) 

Area 1 thwon Hilla 

Holtt OVB-1394 

D<11te D-;illedt July :ur, 2011 

2012-331~·17 

212.0·217.0 

blJaok eha.Lu black f(ha.ltt 

I ,5 

0 .so s. 27 

o. 56 s' 17 

11.50 161.56 

76.30 162.73 

&0. oo 1.11 

o• •• 
3430 7130 

24.7 

12.4 

1170 

•a 
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2012·331·50 

U9.o-no.s 226' 9-232' 0 

Coal~ 5 &h¢1$ 

4,10 

4,11 

121!,4< 

•2.00 

·130.44 

64 

0020 

36.2 

60.9 

EPA-RS-20 17-0081491 NT_ 0000040 

Permit 10 S-00357 
Attachment V.BA 

47715 

Unitl!l of 

An(ll.lyw.od Teoh 

Units 03/l0/12 Jl<O 

&Hi dotd Ol/l5fl2 UJ 

1\1 «1<14 d<ftd 03/15/12 PJ!.1 

Ton CtJC03/'t Ten Celcul&.tl!!td 

m:a.tins 03/lQ/12 JI<O 

Ton C$.CO:'J/'t Ton OJ/13/12 a;m 

Ton CeC03/l' Ton Caleulat~&d 

' 03/U/12 JlllO 

mg/l 03/15/12 Jl<O 

mg/1 03/20/12 OLW 

"9/1 03/20/12 llLF 

TAfl/l 03/20/12 OLF 

"'9/1 OLF 

"'9/l 03/Z0/12 SLY 

"'9/l 03/20/12 SLF 

Ca.l-culat:Gd 



EPA-RS-20 17-0081491 NT_ 0000040 

CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

ltlUEIUU..tl CQ. ~ Lt.C 

P.O. BOX 400 

!UJN'!'l'NiJl'HJRQ t I~ 

Robort !Jytir 

Le.boretory lD 

!rtbttx:vc.l.A tt 

Lithology 

Aoid.- aawo Account t 

pH, v~u~~:te 

!I>'A·600/Z•70·0S4 3.2.~! 

!1ultu:r; 'X'Qte.l 

!ASTI< !>UJSC) 

Bulfut', Pyritio 

(A:Q.TI4 D2 4 U) 

Potential Acidit-y 

(l!FA·600/Z·76•0$t 1.1.1) 

fin Rate 

(IPA·600/:1·79·054 3.2,3} 

No\3t:.ralitHtt:ton Potential 

(SPA·600/2•7!1•054 3.2 .3) 

20l2·331·51 

l32.0·lH. o 
Ghtll& 

s. 7 

1.32 

1.32 

n.:~s 

0 

10.11 

Aree t :GI!i!iVO<O HUlli 

Hole Uual:H':tt:t OVB.-ll!H 

Co.tllll: tl:;Uled1 July lOll 

Unite of 

l4ctOIIJUl:G Jlt.tuilynd Te-ch 

Unit ~a 01/lO/U uo 

~ .. dfllt(i 03/15/12 U.i! 

dotd' 01/H/ll ?M 

Ton CittC0:3/T Ton Calc\J.l&t-ad 

Rating 

Met :Neutr•li.-ation -21.12 'ton CaCOl/T Ten Calculetod 

Saturat•d Pl.!ft:Ot 

Hoistu::e at Satu.r~ttion 

!iU·600/l·76·054 3.2.Ul 

:rotd- Pii:UJolv"!!td SoU.ds: 47:15 

(l&PA·G00/2·78·0;4 ~.~,lij BO<!) 

Iron 

H-1\ng-anos:e 

IUA·G00/2·10·054 l. 2.19 "o<l) 

AluJ£d.nua 

(BPA·G~O/l-79-054 3.2.19 m¢<1) 

mg/l 

Caloium mg/'l 

!Bl'l>·U0/2·79-054 3. 2.19! 

uagxuutiwn a.g/1 

(SrA·600/3-16·054 3.2 .19! 

Bodi\JJI!t 
mg/1 

IBIIA-600/2·70·05• 3. 2 .19! 

03/U/l2 Jl<O 

03/15/12 Jl<O 

8U ~ Sodi1Jm Adsorption Calculated 

n:atio UtPA .. ()00/2~79-054 .:).2.19) 

Page 21 of 37 
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l'otential 4C:!.tH tY 

U:PA~EtHl/J-711 ~VS4 

Page 22 of 37 
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CHEMICAL ANALYSES OF OVERBURDEN AND COAl 

HUN1.'INGBURG, 

Oround 

Acid~'&tUHl A~;.u;ount; 

pa. Paste 

(I!;Pl\·600/2·78·054 3.2.2) 

Sulfur, Total 

{ASTM P4239Cf 

Sulfur, Pyritic 

(ASTM D249ll 

Potential Acidity 

(£PA·600/2·7B·OS4 LJ.l) 

Rate 

IBPA·600/2 ·70-05! 

Saturated Paste* 

Moi:att;U'e at Saturntion 

!Sili\·600/~·10·051 3.2.16) 

Total Diauolved Solids 

(Ol?l\·600/2·19·054 J.2.lS nod) 

I&PA·G00/2 -n-os4 .l9l 

»agnesium 

(El?J\-600/2·70 ·051 3.2.19) 

Sodium 

(EPJ\•600/'2 ·10·051 3.2 ,19) 

SAR Sodium Adsorption 

nntio (£U·600/2·H•054 

Notes! 

pH analyz_od by ASS 7/19/2 OOS 

a.a 

0.10 

0 .lO 

3.13 

1160 

5. 3 

544.0 

25 

Sulfur analyzed by ASS~ MAS. '13/0/2005 

Pyritic Sulfur analy:~".ed by CGR 1/29~G/'fi/2fJ05 

Pizz analyzod by J\$$ 7/22/:Z.iHIS 

9. 0 

0.12 

3. 75 

30.53 

2267 

20.5 

545.0 

Noutrnlization Potential an~tly%:ud by ASS 6/10~7/13/20:05 

Moit~ture at St,ttUrGtion ~t~n.olyxotl by ASO, 'l'LK 7/14~2<1/2005 

Total Uissolvu:d Solido IU.lalyzed by CGR, 'rt.K 7/2$~26/2005 

Mg, and Na analyzed by CGR 7/3C/2nos 

0.13 

1o.:m 

26.1 

516.0 

Page 24 of 37 

9.1 

0.19 0 .u 

5.63 3. 4:4 

53.44 

51 58 

1900 1450 

24 '5 21.3 

e .1 5. 0 

5J5. 0 390' 0 

24 19 

EPA-RS-20 17-0081491 NT_ 0000040 

Permit 10 
Attachment 

Rev Date 

S-00357 
V.B.4 
10/03/12 

See Notea 

Ton CaCOJ/T Ton Calculated 

ltating 

Ton CaC'Ol/T 'ton 

mg/l 

mg/l 

mg/l 

mg/l See Noteu 



CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

FORt 

Intorv0-l, ft 

P<HiCTiption 

OB/16/05 

(I.!PtP600/2~'JH~0$4 J.2.2) 

Sulfur, 1otd 

1.3 .1) 

Jri~.-; Rate 

f&PAm6Q0.{2>iS-GS4 3.A.3) 

Heut.raliu;tion i'otr.mtii'Ll. 

!EP/\·600/2·78•05~ 

Net Neutralhation 

C'alci\u!i 

IE1'A·600/l·78·05< 3 .Z.U) 

M49llii!-Bi'Wl'­

(El'I\·600/Z·70·054 3. 2. H) 

SodilWI 

IEPA·600/l·?0·054 3.2.Hl 

2005·1<95·16 

90. •· 95 •• 

D:bal.Q 

a. 21 

o.::n 

6. 56 

65 

1767 

3. 5 

. 0 

So($iua Adi11orpt:.ton 36 

Ratio O!:PA~I100/2~7S-054 3 2 ,19) 

UottU:H 

pH analyzed by ASS 7/19/ZOOS 

$15, O~l.O!L 0 

uhule 

o .sa 

11, aa: 

74 .ae 

63.00 

:noo 

0.6 

SS2 ,Q 

Total sulfur -ttno.lyzad by ASS* UAS, tJ/&/2:005 

Pyritic Sulfur unaly:ted by CGR 1/29-fJ/fi/ZfJOS 

Fh:;. analyz:ccl ASS 1/1.2/'ZOOS 

Nt!!Ut:cnH:ution Potential analyz;od by ASS G/10~7/ll/lOO$ 

Hoh:tu:re at Sat:ut:llt:lon lmii1y:;.cd by J'!SQ, 'fLK 7/l4-l6/200:S 

Total oinlH'llved solido analyz'Od by cant •rt:K 7/25~29/:iOOS 

>!g, •nd lia anoly<ed by CGR 7/20/2005 

rc, }'{.f), und Al 4naly:~:ed by 7 /J0/4:005 

FOAM 1t 2t 

1530 Culban 

2005·1495·18 2oos.1ns.u 

100. 0·105 •• lOS. 0~110. 0 

llihllh ohnl., 

... ... 
0.44 

o. 44 

13.75 

24 .Ol 

7. 2 

lrcyn 

t:&:PA~fii00/2-19~0!.)'1 J,2:~l9) 

Mungo.notHtt 

leFA·609[2·10·0S4 3.2,19) 

AlUJ.~~in"Wl! 

(EPA·600/2~'1B~054 J.:Ll!l) 

110.0~113.0 

shale 

.a 

9.04 

.. 
211.30 

10.66 

~203. 74 

1324.0 

1700 

EPA-RS-20 17-0081491 NT_ 0000040 

Permit 10 S-00357 
ttachment V.BA 
R 

ll! 

Heuuur<t De, to T'tH;h 

unite See Hotes 

~s datd See Notee 

ao. dotd so• notes 

Ton C~COJ/T Ton CAl<:ulated 

RJttitt'!J $(1;0 NotOQ 

Ton CaCOJ/T Ton Seq. Notes 

Ton CaCCi'J/'f Ton Calculated 

mg(l 

Calculc.ted 

mg:/l 

mg/1 

Respectfully Submitted, 
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CHEMICAL ANAlYSES OF OVERBURDEN AND COAL 

Interval, ft 

1 '44 

svltur. 

{AS'l'M Dl49Z) 

60.00 Potential Acidity 

(EPA•G00/2-76·~54 Ll, U 

Fi:u Rate: 

(EPA·G00/2·78·054 

Neutnli u.t:io:n Potentia:! 2l9.U 

(EPA·600I2·1S-054 3.2.3) 

Net Wout:rdiution 

Potentird tEPA-600/2-78-054 

{ &PA~ fiDO /2- 79~ IJS<¥ 

'foUl Pi-aoolved So.U.da 

Calcium 

(Z:PA-60012~7S~Q-Si1 

Sodi.u.lll 

(EPA·GOQ/'2·78·054 3 .2.19} 

SAR ... Socti\ll'll A(jsorption 

161.66 

5700 

Ratio (EPA~VOil/2~70-054 :3:.4;.19) 

NOttlllUI 

pH analy:te-d by ASS 7/l!'l/2005 

Total Sulfur a:nely:ted by ASS, MAS 1 S/8/2005 

Pyritic Sulfu;- J'H'I)).ly:tcd by CGR 7/29~9/9/2:005 

Fin afH1Jyzed i1y ASS 7/22/2QOS 

49.55 

54 

Nc:Utt"ttliutit.H'I Pot~:tnUal o.na.lyt.ed by ASS 6/10~1/lJ/200& 

Mo:iut:ure .nt S4tvrc.t:ion atu'l:lyze:d .by J\SiG, 'X'LK 7/l4~26/20tHf 

Total .Oias-olvod So;ti.d-G l,ltHily:ad by CGR, 'I'LK 7/25-~28/2005 

l!g, and N• •nalyud by CGR 7/30/2005 

a. 1 

L40 

43.75 

Zll 

Page 26 of 37 

... 

l7l,U 

~ HJ. 38 

61 

G:i!GO 

EPA-RS-20 17-0081491 NT_ 0000040 

120, O<t2B .:25 

Oat• Tech 

Unitu Seu 

\ IU1' doed See Note& 

Sao 

57.50 Ton C'4C03/T 'ton C:alevlated 

RatJ.ng lihna Notes 

104.71 Ton CaC:Ol/'r Ton S•• 

127.21 Ton Ca'C'03/T Ton C'aluulatoa 

11 See Notee 

321$ mg/l Sec 

••• Hot eo 

mg:/l Soo Note~,~~ 

mg/l No'tUfl 

caltn~Lt:tt-ed 



CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

F'OR:: 

1\rea:t Seven 

Hole Hu.m.ber: 104C 

Labcratoxy ID ZOOS.-14~5~26 2005~14!15~27 

Interval, " 128.25·129,25 1:29.25~1:.)0.0 

Deacript,ion 

1\cid-Sast.~ 

p«. VA$ Btu 

3.2 .21 

Sulfur, 'l'Otttl 2. 75 as 
!ASTM 

Sulfur. Pyritic .97 o.as 

sa.u 26.56 

l.J .1) 

fi;a Rate 

(EPA., tHHJ /2~ 79"'054 3 .•• 31 

NautraliZ:¥tticOn Potential 20.10 526.11 

\EPJHi00/2·19·054 3.2,31 

Net :nuutruU z:ation •JS ,J4 u9 .5s 
Potential !iU~60Q/2·H~054 1.; .1) 

Snturated PatJte t 

Moisture at Saturation 66 ;a 

!EPA·IiOQ/2•76•054 3.2.18) 

't'ota.l Oi.aaolved Solids 6720 2000 

(l<PA~Ii00/2 ·76·054 3 .2.10 ""'"" 
Calcium 46.7 

(£PA·600/2 ·19·054 3.2 ,19) 

Ma'j1rtOSium 0. s 
I EPA· 600/2 "76·054 

Sodium 590.0 

!l1!P!i·600/2·76·0S4 3.;!.19) 

SAl! • S'o<iitun Adsorption 21 

Ratio tEPA·6oon-7e-os• 3.2.191 

pH n:rH:tlyxcQ by ASS "1/19/2005 

Total Bulfu:; a.naly:ted by AELS, MJUL O/S/2!H)S 

Pyritic S-ulfvr Malyz:ed by CGR 7/2'J~fi/9/201J5 

Fizz tUHtlyud by ASS 7/22/2005 

Heutrnli:tntion Potential tu1a1yited: 'by 1\SS 6/10~7/13/ZOOS. 

Moiattu:'G at Set:ur(:ltio:n <U:talyzed by ASG, 'l'LK 7/14 ... 4:6/200$ 

Total Oissolva:d Solids ru1alyzed by CGR~ 'tt.l.t 7/25~28/2005 

Ca. Mg, and Na analyz"<l by COl! 7/30/2005 

2005·1495·28 

1JtLO~l30.50 

a halo 

l.U 

10.00 

>l. 59 

U.59 

63 

4000 

27 of 37 

1520 No:rth 

21Hl.5~1495<29 

130.50·130.75 

limestone 

9. a 

0.17 

O.li 

4.38 

25.75 

21.37 

54 

940 

14 

2. 2 

313.0 

20 

EPA-RS-20 17-0081491 NT_ 0000040 

Permit ID 8~00357 

Attachment V.BA 
Rev Date 1 0/03/12 

Avenue, ,J}vanavi lla, IN 

:znos~1495<H1 

MeaP\Lfe Pat<t 

Units ... Not.I.:H.J 

0.29 detd Seu Notaa 

0.29 \ detU See :Notes 

9. 06 Ton CaC'03/T Ton Calculated 

Rating ihle tlotetl 

189.91 Ton CaC03/T Ton See Noto:e 

190.75 Ton CeCOJ/1' Ton Cl!-lc-ulsterJ 

•• See Natea 

1~50 mg/1 Sue Notea 

30.3 mg/1 See Note:a 

5. 5 mg/l 

mg/1 See Notoo 

20 Calc.nJlated 

Raupectfully Submitted, 



CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

U'NlTim MINERALS 

P.O. BOX 

Date RtH;eivadr 

Date Rcpo:rt@l,h Ground Elevationt 429 

Interval, ft 

Oeac:ription 

plL Past4! 

{EPA•600/Z·76·054 3,2,1) 

Sulfurf Total 

04139C) 

Sulfur 1 Pyritic 

(ASTM D2192) 

Potenti~l Acidity 

(!PA-600/2·70·054 1.3.1) 

FLu Rate 

IEFA·600/2·70·054 1.2,31 

Neutra:U.$<Jtion Potential 

O!::PA~600/2•71.l-054 3.2.3) 

Net Neutralization 

Potentiul (&:t'ft~ 600/2$7 fJ "'(!:54 

Saturatud Pa:ste: 

Moioturo 1)1;; Setur.etion 

(EPA·600/2·78·054 3.2 .lSl 

'l"otal Di,aaolved Solido 

tEPA·G00/2 ·70·054 >.~.u rood) 

Cttle.ium 

(EPA-600/2 • 7S • 054 3,2,19) 

f1agruuiium 

(EPA·600/2 • 70·054 3.2 .19) 

Sodium 

(EPA-~00/2·78·054 3 ,2,19) 

SAR Sodium l'u:ls:orpt ion 

2005·1495·31 

1H.66·137 .SJ 

limen tone 

9.? 

o .n 

o.u 

6. 56 

1.3.1) 

30 

llG7 

Z9 .9 

'' 2 

446.0 

20 

Ratio (EPA·G00/1·16•05'1 3.2 .19) 

Not(Ut~ 

pH amtlyzed :by ASS 1/U/2005 

2.005~'1495-32 

137. 03·130 .• 

uhale 

9. 5 

0. ~· 

0 ••• 

6.25 

12.13 

93 

GOO 

30.6 

6.2 

585.0 

25 

Total Sulfur analyzed by ASS* MAS 1 U/£1/2005 

Pyritic Sulfur ttnalyzed. by COR 7/29~8/9/200'$ 

Fizz.. ana.ly:zed by ASS 7/22/2005 

Neut:rali;tati<>n Potuntital aru'lly:;1i!d by ASS 6/10~7/13/200.5 

Mo:iatuxe at Sati.U:'Ilt.ion an*l:Y<Utd by 1\SG, Tt.~ 7/l4<2&/:lOOS 

Total Dissolved Solido lllfn.l.yz:cd by COR, 'TLR 7/2S-2Q/2tlOS. 

Ca, Mg~ and Na analyzed by COR 7/30/2005 

fOAMiiiZf 

2005·24~5-JJ 

139.0-HJ.O 

limeotontll 

s. a 

0 .li 

0.18 

5. 63 

tllS .13 

lHO 

23 

Page 28 of 37 
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:t:N 41715 

2005·1495·34 

141.0-149.0 1U. 0·153 .0 

shale S:b!ill<f 

8.9 Units Seo 

0.14 0.75 

0.34 0. 75 

10.63 23.U 

Rl!lting 

140.13 64.71 Se:o Not:ea 

119. so 41.27 '!'on CaCOl/T Ton Calculated 

56 \ See Notes 

soo mg/1 Soil~> Uotea 

2? .l m.g/1 Set::: Notas 

mg/l See Notuu 

mgfl See Notes 

37 Celc:uhtto-d 

Respectfully Submitted, 



CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

{AS"tM 02492) 

Potential F<.cidity 

tEPA~60C/2,.7fl,.054 1~3.1) 

I EPA· 600/2• 76-054 

Ncut.ta.li:ration Potonti~l 

Satureted. l"ai:1tC; 

Moieture lit S.t:n;.uretion 

{E:PA~600/Z"78·054 l.:Ll.B) 

Total Piuolv11.u:i solid:i!l 

t£i'A$600/2,.7a-054. 3:.2.19 mod} 

Calcium 

(EPA·6POn-16-0S4 3,2,191 

H&gneduta 

pH JU'Hllyxed by ASS 1/19/2005 

0.66 

37 

Total Sulfux !Ulaly~wd by h.SB, MAS, 8/ti/200$ 

Pyxitic SUlfur a:na.lyz.ed by t'GR 7/"J.'if .. fJ/9:/2005 

P'i::t"Z (Jtflaly:tllii by ABS: 7/2.2/2&05 

St:;Vc:n Hi'llo 

HI4C 

Elevatio:ru 429 

!HLl3 44.69 

•• 

l'h;}VtraU.znt.ion Potential a.nulyzad by ASS 6/10~1/ll/2005 

HoiHtu:re nt Saturation analyzed by ASG. ':t't.K 7/14~:ZG/200S 

Total PitH>Olvqd Solid:tr nttlllyud by CQR., TLK 7 /'lS ~ZB/2005 

H9. and Na analyted. by CUR 7/30/'ltHIS 

Page 29 of 37 
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North Cullan 

o.a U'n.ito see :;ottt$ 

Soc Hotna 

l. 42 lt au d:otd Stt& Not0'il 

16.86 Ton CaC03/T Ton Ca.lculatad 

Rating Siittt NoteG 

11H,7l ·ron caCOl/1' Ton S:OO NOt'ltS 

77.97 140.3:3 'l'On CaCOJ/'1' Ton cueulatt;d 

33 sa 

3740 2600 

mg/1 

6. 6 mg/1 StHI floto.a 

ll!HLO tng/1 

37 Calculated 

.Ronpactfully Submitted. 



CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

fORt 

Ground 

!:nto:rvel f 

Oe.a:eript:ion 

Paste 

{tPA~6oon -?a,.,os-t 

Total 

(l'ISTM P4239C) 

sutt:ur, Pyritic 

(AST.H P2492) 

Potenti-al Acidity 

(EPA~600/2·18·054 1. 3.11 

Flu R-ata 

Nuutrali;ut:ion Potential 

{t:PA-600/2 ~7 a~ 054 

Nll!t NoutraU re:tion 

Sot:'\lratcd Pc.nt:e:: 

Moist\.t:ro at Saturation 

(EPA·600/2·11·054 ,2,16) 

Tot.;~;l Dioaohqd Solido 

{l!iPA .. fiOU/2~78~f.l54 3 .z. ~6 mod) 

Calcium 

(!PA·600/2~1Q-OH 3.2,19) 

MlliJ111¢$)UU~­

IEPA·600/2 ·16·05' 

Nota$;: 

analyz-ed by ASS 7/19/2005 

178.0~17B.OJ 

lirno11tonc 

7. 7 

•. 33 

6.33 

197' 61 

230.57 

52 

7030 

Total Sulfur analyzed by ASS, Z.t.A.S, 13/S/2005 

Pyritic Sulfur analyz-ed by CGR 

P'i<t.t etnuly:te:d by ASS 7/22/2005 

+005~1495~42: 

176. &3-190. 0 

black shale 

•• 2 

l. 76 

1.76 

55.00 

65 

Noutrali:eation Potont:.ial analy:ra~d by ASS 6/1.0~7/13/200$ 

~oiU:tJ.u:c Saturation anulyzed by ASG, 'tLK 7/14~26/2005 

'fotnl Disuohred So:U.du lU'u~;lyzod by CGli, TLl< 7(25-20/'2005 

Co, Mg, and Jlo an•lyzed lly CGR 7 /30/ZOOS 

FORM 

2005·1495·41 

lS4.J3,.1£HLO 

undareloy 

2,5-3 

2.25 

70.31 

67.64 

,. 
aasrr 
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1530 North I>! 

H!tilli.OUl'O t:h'ltO Tech 

s .. Note a 

\ a& detd Seo NottHJ 

detd See Noteu 

Ton CaC03/'f Ton Calculated 

Rating Sa., Noteu 

Ton CaCO'l/T TOn See. Nq:tcl;'l 

Ton CaC03/T 'ron Cnlculctotl 

See NOtt¥c 

••• Noteu 

mg/l ••• !lot en 

.See: Notes 

mg/1 Soe !tote{< 

Calculated 

Respectfully Submitted, 



CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

LAB NO. 

DATE 

2012-331-15 

'D 09/01/ll 

UNITED MINERALS CO,, LLC 
P.O. IIOX 400 
HUNTINGBURG, IN 47542-0400 
ATTN1 Robert Dyer 

Sli:Vlm BILLS 
OVB 1394 
80·1ll. 83 
Coal-7 

6.93 12.52 

DRY BASIS 13.45 

TOTAL 
PYRITIC 
SULFATE 
ORGANIC 

\ Pi.Y BASIS 

5.65 
2.76 
0.52 
2.31 

NOTE: XXXX INDICATES ANALYSIS WAS NOT PERFORMED 

XXXI: 

EPA-RS-20 17-0081491 NT_ 0000040 

1530 Cullan Avenue 
Evansville, IN 47715 

lll11'l 5.26 

12010 5.65 

131!76 

Respectfully submitted 
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

LAB NO. 

DATE REC'D 

0:12 -331-:il:l 

09/0l/11 

UNITED MINERALS CO. 1 LLC 
P.O. BOX 400 
HUNTXNGBORG, IN 47542-0400 
ATTN: Robert Dyer 

SBVEN ULLS 
ov:e 1394 
104.0-104.33 
Coal-6 

DATE REPORTED; 03/21/12 

1530 N. Culle~ Avenue 
Eva~sville, IN 47715 

\ MOISTtl1U!l ~ VOLATILE % FIXED CARBON BTU/LBS % SULFUR 

AS REC'D 

DRY BASIS 

TOTAL 
PYRITIC 
SUL!!"ATE 
ORGAN:IC 

43.61 

'II DRY BASIS 

11.02 
7.02 
1.39 
2,61 

xxxx 

NOTE: XXXX INDICATES ANALYSIS WAS NOT PERFORMED 

Respectfully Submitted 
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11999 

S-00357 
V.B.4 
10/03/12 



CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

DATE REC'D 

2012-331-24 

09/01/11 

lmiTED MINERALS CO., LLC 
P.O. BOX 400 
BlmTINGBURG, IN 47542-0400 
ATTN: Robert Dyer 

SBVBN BILLS 
OVB 1394 
110 .O-:U6 .75 
Coal-6 

DATE REPORTED: 03/21/12 

EPA-RS-20 17-0081491 NT _0000040 

1530 N. Cullen Avenue 
Evansville, IN 47715 

\ VOLATILE % FIXED CARBON BTU/LBS % SULFUR 

AS REC'D 5.41 10.39 

10.98 

FORMS 01!' SULFUR 

TOTAL 
PYRITIC 
SULFATB 
ORGANIC 

XXXX 

ll! DRY BASIS 

l. 90 
0.70 
0.12 
1.08 

NOTE; XXXJI'. INDICATES ANALYSIS WAS NOT PERFORMED 

Respectfully Submitted 

Page 33 of37 

11500 1.80 

12158 1.90 

13658 



CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

LAll NO. 2012-331-4!'1 

DATE RI!:C'D 0!'1/01/ll 

UNITED MINERALS CO. , LLC 
P.O. BOX 400 
HUNTINGBURG, IN 47542-0400 
ATTN: Robert Dyer 

SIVBN BILLS 
OVB 1394 
21!1. 0-221L 9 
Coal-5 

DATE REPORTED: 03/21/12 

\ HOIS"l'URE 

AS REC'D 5.65 

DRY BASIS --- --

TOTAL 
PYRI'l'IC 
SULPATB 
ORGANIC 

\ ASH 

16.11 

17.15 

lis VOLATILE 

xxxx 
xxxx 

% DRY BASIS 

6.70 
3.10 
0.30 
3.30 

NOTE: XXXX INDICATES ANALYSIS WAS NOT PERFORMED 

EPA-RS-20 17-0081491 NT_ 0000040 

1530 Cullen Avenue 
Evansville, IN 47715 

10930 !i. 32 

1151!15 6.70 

Respectfully Submitted 
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

FOR: 
UNITED MINERALS CO., LLC 
l?.O. BOX 400 
HUNTINGBURG, IN 47542-0400 

ANALYSIS OF RAW COAL 

PROXIMATE ANALYSIS 
(% AS RECD} (% DRY} 

MOISTURE 
ASH 
VOLATILE 
FIXED CARBON 

10.56 
13.36 
33.9.9 
42.09 
3.36 

10803 

.94 

.oo 

.06 
3. 76 

1.2079 
1.4201 

SAMPLE ID 

Area: 
Hole Number: 
Seam: 

153() 

SEVEN HILLS 
SHS104C 
5 UPPER 

36 

EPA-RS-20 17-0081491 NT_ 0000040 

Cullen Avenue, Evansville, IN 47715 

LAB NO,: 
DATE REC'D: 
DATE SAMPLEDt 
SAMPLED BY: 

DATE I<EPORTED: 

2004-1069-7 
05/14/04 

CLIEN'I' 

FORI>IS OF SlJLFOR 

TOTAL 
!?'lRITIC 
SlJLFATE 
ORGANIC 

(% DRY 
3. 
2.27 
0' 08 

.41 

Respectfully Submitted, 

Page 35 of 37 



CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

STRNOORD lAB,OIU~TOI~IES.INC. 

FOR: 
UNITED MINERALS CO., 
P . BOX 400 
liDNTINGBURG, IN 47542 

ANALYSIS OF RAW COAL 

PROXIMATE ANALYSIS 
AS 

~lOISTURE 
ASH 
VOLATILE 
FIXED CARBON 
SULFUR 
STU/LB 
M-A-FREE 

9 95 
11.06 
35.39 
43.60 
4.66 

11145 

12.28 
39. 
48 42 
5. 

12376 
14J.09 

SAMPLE 

Area: 
llole Number: 
Sea:nu 

EPA-RS-20 17-0081491 NT_ 0000040 

mit 10 S-00357 
hment V.BA 
v Date 10/03/12 

1530 N. Cullen Avenue, Evansville, IN 47715 

HILLS 
Sl!S104C 
6 LOWER 

118 
84 

LAB NO.: 2004-1069-1 
DATE REC'D: 05/14/04 
DATE SAMPLED: 
SAMPLED BY: CLIENT 

DATE REPORTED: 

FORMS OF SULFUR 
DRY 

TOTAL 
PYRITIC 
SULFATE 
ORGANIC 

5. 
:3.42 
0.08 
1 67 

Respectfully Submitted, 

FORM NO 
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CHEMICAL ANALYSES OF OVERBURDEN AND COAL 

FOR: 
UNITED MINERALS , LLC 
P.O. BOX 400 
HUNTINGBURG, IN 47542-0400 

ANALYSIS OF RAW COAL 

PROXIMATE ANALYSIS 
AS RECD) (% DRY) 

MOISTURE 
ASH 
VOLATILE 
FIXED CARBON 
SULFUR 
BTU/:C.,B 
M-A-FREE 

9 94 
!L 20 

35.53 
45.33 

2.74 
11609 

10.22 
39.45 
50.33 

. 04 
12890 
14357 

SAMPLE 

Area' 
Hole Number: 
Sea:m: 

EPA-RS-20 17-0081491 NT_ 0000040 

Permit ID S-00357 
Attachment V.BA 

1530 N. Cullen Avenue, Evansville, IN 47715 

SEVEN HILLS 
SHS104C 
s 

160 
52 

LAB NO.: 
DATE REC 
DATE SAMPLED 
SAMPLED BY: 

2004-1069-4 
05/14/04 

CLIENT 

DATE REPORTED: 06/22/04 

FORMS OF SULFUR 

TOTAL 
PYRITIC 
SULFATE 
ORGANIC 

(% DRY BASIS) 
3.04 
1 30 
0. 03 
:1. 7l 

Respectfully Submitted, 

FOF!t.l NO. 20 
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